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aEOLOaiCAL SURVEY OF CANADA, 

Montreal, April, IS'Z'Z. 

Sib, — I have the honour to transmit, for the information of 
His Excellency the Grovemor-Geheral in Council, the accom- 
panying Rei)orts relating to the Surveys and Investigations of 
the Geological Corps during the season of IStS-'ze. 

I have the honour to be. 
Sir, 
Your obedient pervant, 

ALFRED R. C. SELWYN, 

Director qf the Qeological Survey. 

To 

The Honorable David Mills, M.P., 

Minister qf the Interior, 

Ottawa. 
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The publication of the map referred to, page 348, report of Messrs. Bailey and 
Matthew, has been deferred pending further examination and survey. 
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ERRATA. 



Piige 26, line 8 from bottom, after Chemistry read second supplement. 

« « « 10 " /(w Storer r<fai Storer. 

" 27, « 4 from top, /or Newman read Neumann. 

" 30, " 11 from bottom, /or Naase read Nasse. 

" 31, " 15 " /or develope r«ad develop. 

" 32, « 17 " /or Chilaccoh rcacf Chilacco. 

« 41, " 7 " for reconoitre read reconnoitre. 

« 43. After line 7 read lines 17 to 19. 

" 48, line 6 from bottom, /or agreable read agreeable. 

" 70, "11 « fw Naas read Nasse, and same in side note. 

" 83. Before line 9 from top read Fossils. 

"85. " "19 from bottom redd Hbigbts and Distancis. 

** 88, line 14 from bottom, /or chuttes read chutes. 

" 89, « 13 « /or chuttes reoi chutes. 

" 113, in plant list, /or Balsamorhisa read Balsamhorissa. 

" 118, lines 11 and 13 from top, Uave out commas qfter Woodsia and nfier Spinea. 

" 119, read Pentstemon for Penstemon. 

" 121, in plant list, for Ozytropus read Oxjrtropis. 

" 128, line 14 from bottom,/or Carabiadn read CarabidsB. 

"131, " 6 from top, /or Taraxicum read Taraxacum. 

« 139, « 14 " /or Henchera r«flk/ Heuchera. 

" 141, « 9 " for Canapensis read Canadensis. 

"156, " J 9 from bottom, /or Assinaboine rearfAssineboine. 

" 157, in plant list, /or arundinacsB read arundinacea. 

" 159. line 7 from top, /or perseverence read perseverance. 

" 167, " 12 from bottom, /or Potamageton read Potamogeton; and for natanis 
read natans. 

" 175, line 10 from bottom, /or Vaciunium read Vaccinium. 

" 192,yor Bamnacess read RhamnaceaB. 

" 196, yor Onagracea read Onagrace®. 

" 208, Jbr Polygonacea read Polygonaceas. 

" 246, line 17, rca<f Tatlayoco /or Tatlayoca. 

" 252, " 2 from bottom, /or igneous read aqueous. 

" 259, paragraph 10 from bottom,/or J. Bilinica read J. bilinica. 

« 294, in title, for 1865 read 1875. 

" 295, line 7 from bottom, /or Abittibbe read Abitdbe. 

" 301, side note, /or rap dykes read trap dykes. 

" 312, " for uronian read Huronian. 
, " 376, " for ourinot read Bourinot. 

Lacrosse has been adopted instead of a^la-crosse, as the tiame is, probably, de- 
nred from the Indian game of Lacrosse. 
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ADDITIONAL ERRATA IN TLANT LIST. 



^o. 20, for stagnatalis read stagnalis. 

33, " Laponnictis rtad Lapponicus.. 

72, " Achyls read Achlys. 

• 115, " Sini pisastnim rcai Sinapistrum. 

142, " cnculata rca J cnculJata. 

1 62, " acualis read acaulis. 

240, wwtfrt XXII A. CELASTRACEiE, hefoTt Pachystin^a Myrsinites. 
for XV read XXV ; for XXII, RAJiNACBiE, read RHAMN/CEiK. 

330, " Cytissus read Cytisua. 

714, " auneus r«a(f aureus. 

867, " scutettata read scutellata. 

925, " Eritrichum read Eritrichium. 

1033, " Erigonium read Eriogonum. 

« XXXV read LXXV. 

1 089, " pyriofolio read pyrifolia. 

1179, " elegano r«ad elegans. 

1197, " Amplectrum r^acf Aplectrum. 

1276, ** Eliocharis read Eleocbaris. 

1318, " trisperna rcai trisperma. 

1411, " Aleopecurus rcflkf Alopecarus. 

1419, " exarrata read exarata. 

1420, " verticallata rcacf verticillata. 
1441, " Bitigeraj reai setigera. 

1457, " Brizophrum ftfarf Brizopyrum. 

1458, '* Catabioza reoJ Catabrosa. 
1506, '» HystriaB rtfa<i Hystrix. 
1547, '• Chilanthes «arf Chcilanthes. 
1687, ** Qrimnia read Grimmia. 

1724, '* megapolitina r<?a(i megapolitaua. 

1742, ** sesatum r^a J Herratum. 

1764, " Lescivianum r^a^ Lescurianum. 

1781, " senata reai serrata. 

1833, ** confervoidcs rtfflrf confervoideg. 

1919, " Jungennania read Jungermannia. 

1 920, " divariacatus read divaricatus. 
2006, " JugennanuisQ read Jungermannia. 
2024, " rangerifina read rangiferina. 
2032, ** pycidata rca</ pyxidata. 
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SUMMARY REPORT 



Of 



GEOLOGICAL INVESTIGATIONS, 

BY 

ALFEED E. C. SELWYN, RRS.,* F.G.S. 

ADDBSSBBD TO 

THE HONOEABLE DAVID LAIED, M.P., 

MINISTER OF THE INTERIOR. 



Sir, — I have the honor with this to submit for the information of His 
Excellency, the Governor-General-in-Council, the reports of myself and 
of the members of the Geological Corps under my direction, relating to 
the operations undertaken, and to the progress which has been made 
during the year ending 30th of April, 1876, in investigating the 
geological stnictui'e and the mineral resources of the Dominion. 

Notwithstanding some adverse and melancholy events affecting the Progrew daring 
Sorvey, which will be again refeiTed to, it may be stated that the progress ® ^^' 
of the work duiHng the year has been on the whole satisfactory, and that 
a considei'able amount of valuable information, geological, botanical and 
geographical, has been secured. 

The field of observation and research has embraced portions of every 
province in the Dominion, as well as lai'ge sections of the North Western 
Territories, from the Assineboine Eiver, in latitude 50° N., to Peace Eiver, 
in latitude 56*^ 30' N. 

Shortly before the commencement of the year to which this report centennial 
refers, I was requested by the Dominion Commissioners for the Phila- 
delphia Centennial Exhibition, to secure and to prepare for transmission 
to Philadelphia, an adequate representation of the mineral I'csources and 
of the geology of Canada. I was likewise requested to inform the 
Commissioners what funds would be required to carry out the object in 
' view. After carefully considering this question, aided by the detailed 
records of the oxponditiu'o by my predecessor, the lato Sir W, E. Logan, 
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on previous similar occasions in London, Pai-is and Dublin, I reported 
that from eight to ten thousand dollars would be required. 

The communications which ensued on this subject between myself and 
the Commissioners, terminated at that time by their placing at my 
disposal the wholly inadequate sum of five thousand dollai-s, but with a 
verbal intimation that if more was required a further appropriation 
would be made. This appeared satisfactory, and 1 thereon proceeded to 
make every necessary aiTangement for securing specimens from all pai-ts 
of the Dominion, and especially from localities and of kinds which could 
nut be furnished frgm the collection already in the Museum of the 
Survey. 

On the 26th of April I left Montreal for British Columbia, and did not 
return fi'om my exploratory work there till the 29th of November 
following. In the intei-val my colleagues, besides attending to the 
8eason*8 explorations, the reports of which are now submitted, had all 
worked ably and energetically on behalf of the Exhibition, and the i-esult 
was that a very fine collection of Canadian minerals had already lieen 
brought together at the offices of the Survey, while many more had been 
arranged for, to be sent direct to Philadelphia. 

As regards the exhibits from British Columbia, I may say that but for 
the exeilions of Mr. Eichardson, Mr. G. M. Dawson and myself, the very 
valuable and interesting, but as yet little known resources, mineral, 
vegetable and animal, of this important Pi'ovince, would have been almost, 
if not wholly unrepresented. 

Shortly after my return to Montreal, I found that the $5,000 which 
had been placed at my disposal was already exhausted. Repeated 
communications, however, on the subject, addressed to the Commissioners, 
remained unnoticed, and the receipt of my letters was not even acknow- 
ledged. Under these circumstances, and feeling assured that the 
Government would not wish that the representation of the mineral 
resources of the Dominion should be other than a credit to the country, 
I assumed the responsibility of carrying on the work, and of defraying 
the necessary expenditure from the funds appropriated for Geological 
Survey purposes; and by the 21st of March, one hundred and seven 
large boxes and hansels, of an aggregate weight of 60,000 lbs., were 
securely packed and ready for shipment to Philadelphia. 

To avoid confusion and delay in placing and arranging the specimens 
for exhibition, each package was numbered, and the contents carefVilly 
entered in a book, while further to facilitate this work, a plan, divided • 
into square feet, was made of the whole of the space allotted foi* the 
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mineral and geological collections, and on it the spaces to be occupied 
by the respective specimens were marked off. 

While attending to the8e and other details connected with the Publication of 
Exhibition, and with the ffeneral work of the Survey, the Volume of 1874-76, and 

' ° "^^ DeecripUve 

Reports, recently published, relating to the work of the season 1874-*75, ^^^^ 
was being put through the press, and the manuscript for the des- K^hiwu. 
criptive catalogue of the mineral and geological exhibits was being 
prepared. 

The work connected with the Exhibition, in which every member of the 
Geological Corps was more or less engaged, has necessarily interfered, 
to seme extent, with the ordinary course of the operations of the Survey, 
and more particularly with the early preparation of the reports now 
presented. Nevertheless, I trust that the result of the labours of the 
Survey in this matter will meet with approval, and be the means of 
inaking the varied mineral resources of Canada more widely known, and 
thus promote theii* legitimate and successful development. 

On the 5th of April I went to Philadelphia, to superintend the unpacking 
and arranging of the specimens for exhibition. Mr. James Richaixison, to 
whose energy, zeal and constant attention much of the success of the 
work was duo, had preceded me, and had already commenced the 
necessary arrangements. In carrying these on considerable difficulty 
was experienced at the outset, from the fact that the stands on which we 
were now required to place the specimens had been made all of an 
raufonn pattern and size, in Montreal, entirely without reference to the 
space to be occupied, or to the nature of the specimens to be placed on 
them. After much trouble, opposition and delay, this difficulty was 
overcome ; the requisite stands and shelving were constructed, and, by 
Ae day appointed for the opening, Mr. Richardaon, Dr. Honeyman and 
myself had succeeded — by working from early moraing till midnight — 
in placing the mineral section in a fairly presentable condition, though a 
large amount of work still remained to be done. 

During the season of 1815, besides the investigations, of which an investigations 
aocomit* is given in the accompanying detailed reports, Mr. Henry G. vennor. * 
Vennor continued his surveys and explorations in Ontario. These 
involve the determination of some very intricate and important points 
wlating to the sti'ucture of the Laurentian rocks, and it has been thought 
test to defer publishing in detail the conclusions arrived at until they 
kave been further verified by more extended obsei'vations. Respecting 
^ww, however, Mr. Vennor states as follows : — " My investigations were 
a continuation of those made the previous season in Lanark and Renfi'ew 
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counties, and wei'e chiefly in the townships of Levant, Darling, Bagot, 
McNab, Horton and Eoss, and thence up the valley of the Bonnechere 
towards Golden and Bound Lakes. 

" The geological structure of this section of the country is exceedingly 
intricate, but, when worked out, will be both important and instructive. 
It is now apparent that the rock groups, referred to in my last report 
as L II. III. and IV., constitute together the lower members of one great 
crystalline series, while V. and VI., of the same report, constitute its 
upper members. These groups include the so-called Hastings series of 
eai'lier reports, and Eozoon has now been found from the lowest to the 
highest group, to which latter belong the gi'eat deposits of apatite and 
plumbago. 

"Throughout this region the lowest rock is a massive red, orthoclase 
gneiss, in which, as a rule, no bedding planes can be I'ecognized, and the 
groups above enumerated ov^erlie it in, probably, unconfonnable sequence. 
In many places, in connection with the Bonnechere limestone trough, 
labradorite rocks were observed, but these appear to be quite conform- 
able with the rest of the series." 

The facts thus briefly stated show that there is, in westera Quebec and 
in eastern Ontario, a great and vai*ied series of ciystalline deposits, 
characterized by Eozoon and by great beds of magnetite, apatite, and 
plumbago, and that these rest, probably, unconformably and very irregu- 
larly, on what may be called a massive fundamental gneiss, chiefly red 
orthoclfise and quai*tz, without visible sti'atification. In Eenfrew and 
Pontiac counties the labradorites are interbedded with the lowest lime- 
stone bands. In the present state of our knowledge, therefore, and 
admitting that elsewhere the labradorite series lies, as hitherto supposed, 
unconformably above th^ crystalline limestone group, we may regard the 
crystalline limestone series as Middle Laurentian and the red gneiss as 
Lower I^^m'entian, while the labradorite series remains as Upper Lauren- 
tian; but we have yet to ascertain what are the relations of this 
Middle Laui*entian to the wide-spread gneisses and associated so-called 
Huronian rocks of Western Ontario — a question not only of scientific 
interest, but also of the very greatest practical importance in con- 
nection with the possible discovery among the gneisses of the latter 
region of valuable mineral deposits similai* to those of Eastern Ontario 
and Quebec. 

Early in April, 1875, Mr. Eichardson proceeded to British Columbia, 
returning to Montreal on the 21 th of August. The greater part of his 
time white iu Biitish Columbia was devoted to collecting specimens for 
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the Exhibition, but he also visited snch portions of the Nanaimo and 
Comox coal areas as had not been previously examined, including 
nearly all the islands in the Strait of Georgia, from the north-west end 
of Texada, opposite Comox, south-east to Sucia Island, a distance of 
about 140 miles. Valuable and important collections of fossils were made, 
and the information secured will enable Mr. Eichardson to furaish a com- 
plete map and a final report on the stioicture of the Nanaimo and Comox 
coal areas. 

In my last summaiy repoi-t, dated May, 1815, it was stated that Mr. wtawntoiogioai 
Billings was engaged on Part II. of the second volume of the Palseozoic 
Fossils of Canada, and hoped to have it completed and ready for publica- 
tion during the coming year. This, I regret to say, owing to failing 
health, he has not been able to accomplish. 

The figures and descriptions of the Mesozoic Fossils from Queen 
Charlotte Islands, by Mr. J. F. Whiteaves, are now being printed, and 
will be ready for publication before the close of the yeai*. This volume 
will contain about 126 pages of descriptive matter, with ten plates and 
several wood cuts. 

During my seven months absence on field duty in British Columbia, chemical 
much of Dr. Harrington's time and attention was occupied with the 
general correspondence and other matters connected with the Exhibition 
and the Survey, and also in attending to the publication of the Annual 
Beport, while, later, the prepai'ation of the descriptive catalogue of the 
• minerals sent to Philadelphia engaged his attention, leaving but little 
time during the year for chemical investigations. The work in the 
lahoralory was, therefore, canied on chiefly by Mi*. C. Hoflftnann. Five 
samples were assayed for gold, and ten for silver. Among the latter 
was one of ore, brought by Mr. Eichardson from the Em-eka Mine, Fort 
Hope, B. C, for exhibition at Philadelphia. It was found to contain 
221.66 oz. of silver to the ton of 2,000 lbs., and, in appearance, closely 
regembled a specimen fiH)m the same locality, examined in 18T4, and 
which contained 271.48 oz. of silver to the ton. (Eeport of Progress, 
18T8-74, page 1.) 

Six copper ores have been assayed, among them one ft^m a vein 
which crosses the North Thompson Elver, B. C, a little above Spences 
Bridge. This contained 5*84 per cent, of copper. Partial analyses 
were made of two samples of iron ore from St. Julienne, Eawdon towr ^. 
Aip; and a sample of coal from a thin "seam at the Cailon of t^g 
Mountain of Eocks, Peace Eiver, was examined, with the foUor yjug 
wsult:— 
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By rapid heating it gave a good firm coke. The proportion of fixed 
carbon is worthy of note, though not as high as was found by Dr. Hunt 
in a specimen of coal from Nicola Eiver, B. C. — W^S per cent. 

Eleven complete and fifteen pai'tial analyses have been made of variouB 
rocks and minerals of scientific interest. Among the minerals are two 
feldspars from the diorites of Dalhousie and Tudor, in Ontai-io. That 
from the former township is labrtfdorite, while that from Tudor 
approaches anorthite, and it will be remembered that a third variety, 
closely resembling oligoclase, was described in the Eeport for 18*73-74, 
page 198, from South Sherbrooke. This variation of the feldspai-s in 
the Lauren tian diorites of Ontario is interesting, and corresponds with 
what has been observed in the United States and in Europe. 

The scientific collection of Canadian minerals has been i*e-arranged, and 
some additions have been made to it, but it is still imperfect, and several 
important minerals are at present unrepresented, while many of the species 
should be replaced by better specimens. This will be done so soon as 
the specimens which are required can be secured. It is very desirable 
that the Museum should contain a complete stratigraphical collection of 
Canadian rocks ; nearly the whole of the material for this is already on 
hand, but the want of the requisite show-cases at present prevents the 
making this interesting and valuable addition to the specimens already 
exhibited. 

The number of visitors, and the interest taken in the collections, 
seems to be steadily, though slowly, increasing. Pi*om the 1st of May, 
1875, to the 30th of April, 1876, 1,728 persons visited the Museum, 
showing an increase of 590 on the con*esponding period in 1874-75. 

From the 1st of April, 1876, to the 30th of April, 1876, 900 copies of 
the publications of the Survey have been distributed. Appended is a list 
of publications which have, during the same period, been added to the 
library of the Survey by presentation and by purchase. 

In the stuii of the Suivey several changes have occuiTed dui*ing the 

year. On the 30th November, Mr. Walter McOuat died at Eiver Philip, 

ii 1 Nova Scotia, at the early age of 33 years. His connection with the 

Su^^vey dated from 1869, and, but for this sudden and unlooked for 
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tennination of his career, the industry, ability and aptitude which he 
displayed in geological investigation must soon have ptaced him in the 
front rank of his profession. Up to the time of his death, and for two 
previous seasons, he was engaged in working out the structure of the 
eastern portion of the Cumberland County coal field, toward the 
elucidation of which he had already accumulated important facts and 
material, much of which will now be lost. 

Mr. Charles Robb and Mr. H. Y. L. Bi'own, of the field staff, resigned, 
and Mr. G. M. Dawson, late Geologist and Natui^alist on the latemational 
Boundary Survey of the 49th parallel, was appointed, and has since been 
actively engaged in explorations in British Columbia. 

The year 1875 is further made memorable in the annals of the D«^.of 

^ Sir WUliam 

Canadian Geological Survey by an event which may be said to mark an k. Logan, 
epoch in the history of geological investigation in Canada. I refer to the 
lamented death of the founder and constant benefactor of the Survey, 
Sir William Edmond Logan. And it will, I think, be regarded as only 
a fitting and proper tribute ofrespect to his memory to reproduce, as a 
partof the peimanent records of the Survey which he so long, so ably 
and 80 faithfully directed, the excellent obituary notice from the pen of 
my friend and colleague, Dr. Bernard J. Harrington, which has already 
appeared in the Canadian Naturalist and in the American Journal of Science. 
This notice is accordingly appended to the present Eeport. 

It may be further mentioned in this connection that, not long before 
his death, Sir William stated that he intended the whole of his library 
and surveying instruments, purchased at a total cost of $8,532, to remain 
for the use of the Survey, so long as- its head-quarters were in Montreal, 
and this intention has been carried out by his executors. 

Besides the cost of the librai*y and instruments, he expended $8,434.38 
in various items on account of the Survey; and the commodious offices, 
on St. James Street, built at a cost of upwards of $30,000, and now 
occupied by the Survey, are likewise due to his liberality. 

I have the honor to be. Sir, 

Your obedient servant, 

ALFRED E. C. SELWYN. 
Geological Survey Office, 

Montreal, May^ 1876, 
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On the 22nd of June, at Castle Malgwyn, Llechiyd, South Wales, 
Canada's veteran geologist passed from his labours. For several years his 
health h^ been failing, and he felt more and more the need of rest and 
change of climate. Accordingly, in August, 1814, he crossed to the 
mother country, intending to pass the winter thei-e, and then to return 
to his work in the spring. But rest and a more genial clime were 
unavailing, and now — kindest of friends, most indefatigable of workers 
for science and for his country — he is no more I 

William Edmond Logan was born at Montreal in' 1798. He was of 
Scottish parentage, and his father, after a residence of many years in 
Canada, retui'ned to Scotland, and purchased an estate near Stirling, 
known as Clarkstone. His education was begun at Mr. SkakeFs school, 
in this city, and completed at the High School and University of 
Edinburgh. 

On leaving college he betook himself to mercantile pursuits, and we 
find that in 1818 he entered the counting house of his uncle, Mr. Hai*t 
Logan, of London. Here he remained for about ten years, and here, it 
is said, he first became fond of geology, making geological excursions 
into the country whenever opportunity ofl*ered. 

In 1829 he paid a visit to Canada ; but, returning the same year, took 
up his residence at Swansea, in South Wales, where he was appointed 
manager of a copper-smelting establishment, and of coal mines, in which 
an uncle of his was interested. In 1834 he made a tour through France 
and Spain, visiting many of the mines in the latter country, and making 
many observations on the geology of the regions through which he 
passed. In 1838, his uncle dying, Mr. Logan resigned his position at 
Swansea. But the nine years he spent here were well-spent years ; for 
not only had he gained a practical knowledge of mining and metallurgy, 
which afterwards proved of the greatest value to him, but had done a 
large amount of very excellent geological work — work which caused Dr. 
Buckland, of Oxford, to say of him, *' He is the most skilful geological 
surveyor of a coal-field I have ever known." During his stay at 
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Swansea, he was an active worker for the interests of the Eoyal 
Institution of South Wales. He was Honorary Secretary and Curator 
of the geological department, and the Institution is indebted to him for 
valuable collections of minerals and metallurgical products, besides 
books, drawings and laboratory apparatus. The whole of his geological 
work in South Wales he placed gratuitously at the disposal of the 
Ordnance Geological Sui^vey of Great Britain, and it was not only 
gladly accepted, but published "without alteration," and made the basis 
of future work in that region. Concerning it. Sir H. T. De la Beche 
afteiwards wrote as follows : — 

" Prior to the appearance of the Geological Survey in that psirt of the 
country, Mr. W. E. Logan had carefully investigated it, and at the 
meeting of the British Association for the Advancement of Science,* 
held at Liverpool in 1831, he exhibited a beautifully executed map 
of it. 

" The work on this District being of an order so greatly superior to 
that usual with geologists, and corresponding, in the minuteness and 
accuracy of its detail, with the maps and sections executed by the 
Ordnance Geological Survey, we felt desirous of availing ourselves of it, 
when Mr. Logan most handsomely placed it at our disposal. Having 
verified this work with great care, we find it so excellent that we shall 
adopt it for that pai-t of the country to which it relates, considering it 
but fair and proper that Mr. Logan should obtain that credit trf which his 
labours so justly entitle him. 

"His sections are all levelled and measured careftiUy with proper 
instruments, and his maps are executed with a precision only as yet 
employed, except in his case, on the Ordnance Geological Survey ; it 
being considered essential on that survey, for the right progress of 
geology, and the applications to the useful purposes of life, that this 
accuracy and precision should be attained." 

In 1840, Logan read a paper before the Geological Society of London, 
ia which he explained, for the first time, the ti'ue relation of the 
Sti^mma underclays to the overlying beds of coal, showing that the 
Widerclay was the soil in which the plants grew which were afterwards 
converted into coal. Of the 100 thick and thin coal-seams in the South 
Wales coal-field, he found that not a single one was without an 
^erclay, and the inference appeared to be that there was some essential 
connection between the production of the one and the existence of the 
other. "To account," said he, "for the unfailing combination by drift, 
••ems an unsatisfactory hypothesis ; but whatever may be the mutual 
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dependence of the phenomena, they give us reasonable grounds to 
suppose that in the Stifinaria ficoides we have the plant to which 
the earth is mainly indebted for those vast stores of fossil fuel 
\^hich are now so indispensable to the comfort and pi'osperity of its 
inhabitants." 

So much did he become interested in this subject that in the following 
year (1841) he crossed to America, and visited the coal-fields of 
Pennsylvania and Nova Scotia, in oi*der to ascei*tain whether the same 
conditions existed there. Such he found to be the case ; and in the 
following spring he read an interesting paper before the Geological 
Society ,ithe object of which, to use his own words, " waa to state the 
occurrence immediately below the coal-seams of America of the same 
. Stigmaria beds as had been observed below those of South Wales, and to 
show the importance of this prevailing fact." Shortly after his return 
from America, he also visited coal-seams in the neighbourhood of 
Falkirk, Scotland, there, too, finding the Stigmaria clays beneath the 
coal. 

It was during his visit to Nova Scotia, in 1841, that he discovered in 
the Lower Coal-meaaures of Horton Bluff the footprints of a reptilian 
animal — a discovery which, perhaps, failed to attract as much attention 
as it deserved, although it was the first instance in which any trace of 
reptiles had been detected as low down in the geological scale as the 
CarbonifcBOus. The winter of 1841-42 was also spent in Canada, and 
the fiacts were obtained for a paper on the packing of ice in the St. 
Lawrence, which was subsequently read befoi*e the Geological Society of 
London. 

Such, biiefly, was the career of Logan previous to his appointment 
as Director of the Geological Survey of Canada. Already he ' had 
acquired a reputation in Britain as a geologist, and had given himself 
the best of trainings for the work upon which he was about to 
enter on this side of the Atlantic. But what was meantime passing 
in Canada ? * * * 

" Li July, 1841, in the first United Parliament, a petition from the 
Natural History Society of Montreal, praying for aid to carry oat a 
systematic geological survey of the Province, was presented by Mr. B. 
Holmes. It was referred to a Select Committee consisting of Messrs. 
Holmes, Neilson, Quesnel, Merrit, and the Hon. Mr. Killaly, but it was 
not reported on. A similar petition was presented by Mr. Black, from 
the Literary and Historical Society of Quebec, which was read. The 
Government took up the matter, and on the motion of the Hon. B« 
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Harrison, the sum of £1,500 sterling for the purpose of a survey was 
introduced into the estimates."* 

Lord Sydenham dying in 1841, it fell to his successor, Sir Charles 
Bagot, to appoint a Provincial Geologist. Sir Charles referred the 
matter to Lord Stanley, Secretary of State for the Colonies, and his 
Lordship, on recommendation of Mm'chison, De la Beche, Sedgwick, and 
Buckland, offered the position to Mr. Logan in the spring of 1842. 

Logan was now thoroughly in love with geology, and seeing in 
Canada the grandest ofj fields for onginal research, at once accepted. 
Still, he well understood the difficulties which lay before him, and shortly 
afterwai-ds addressed the following worlds to De la Beche : "Tou are 
aware that I have been appointed by the Provincial Government of 
Canada to make a Geological Survey of that Colony. The extent and 
nature of the territoiy will render the task a most laborious one ; but I 
am fully prepared to spare no exertion of which I am capable, to render 
the work, when it is completed, satisfactory to those who have instituted 
the examination and creditable to myself. * * No one knows 
better than yourself how difficult it would be for one person to work 
with effect in all the branches of so extensive a subject. To carry out 
the field-work with vigour, to reduce all the sections with the requisite 
degree of accuracy, and map the geographical distribution of the rocks, 
to collect minerals and fossils, and to analyze the one, and by laborious 
and extensive comparisons, to determine the geological age of the other, 
is quite impossible without a proper division of labour. * * In 
Canada all the expensive means of palseontological comparison have yet 
to be brought together. There is no arranged collection of fossils, and 
no such thing as a geological library to refer to." 

Arriving in Canada late in August, 1842, Logan devoted several 
months to making a preliminary examination of the country, and to 
collecting information with regard to the topographical work which, 
had been accomplished. . This was done entirely at his own expense. In 
December ho returned to England to fulfil engagements there, but 
came out again in the following spring. Ihiring his visit to the old 
country, he was so fortunate as to secure the services of Mr. Alexander 
Kurray, a gentleman who afterwards proved himself an invaluable 
•suistant and friend, and who has contributed largely to our knowledge 
rf the geology of Canada, and, more recently, to that of Newfound- 
hmd. 

* From Scobie's Canadian Almanac for 1861, 
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Beaching Halifkx on the 20th of May, Logan spent several weeks in 
examining portions of the coal-fields of Nova Scotia and New Brunswick, 
and it was at this time that he made his section of the Coal Measures at 
the South Joggins, which, as has been truly said, is " a remarkable 
monument of his industiy and powers of observation." It gives details of 
nearly the whole thickness of the coal formation of Nova Scotia, or 14,570 
feet, including seventy-six beds of coal and ninety distinct SHgmaria 
underclays. Shortly after his visit to the Joggins, he wrote to a friend 
as follows: " I never before saw such a munificent section as is there 
displayed. The rocks along the coast are laid bare for thirty miles, and 
every stratum can be touched and examined in neai'ly the whole distance. 
A considerable poi*tion has a high angle of inclination, and the geological 
thickness thus brought to view is very great. I measured and registered 
every bed occumng in a horizontal distance of ten miles, taking the 
angle of dip all the way along.'' And again, in a letter to De la Beche, 
written in the spring of 1844, referring to the Joggins section, he says : 
" Since my return from field-work, I have reduced all the measurements 
and made out a vertical column. It occupies fifty-four pages of foolscap, 
closely written, and you will be astonished at the details in iV 

Reaching Gasp^ early in July, the summer and autumn were spent in 
making an examination of the coast, while Mr. Murray was at work in 
the Upper Province, examining the country between Lakes Huron and 
Erie. The Gasp^ peninsula had been selected by Mr. Logan as the field 
for his first operations, as it was thought that outlying patches of the 
Carboniferous might be found to exist there, and the Government was 
especially anxious to ascertain whether there was any truth in the 
reported occurrence of coal. 

The following season the work in G^sp^ was continued, the Director 
being this time accompanied by Mr. Murray, who, in 1845, again carried 
• on the work, while Mr. Logan was engaged in explorations on the Upper 
Ottawa and Mattawan. Altogether, during the tiiree seasons, 800 miles 
of the Gasp^ coast wei*e examined, and several sections made across the 
peninsula, from the St. Lawrence to Bale de Chaleur. No coal was found, 
but many geological facts of importance wei*e accumulated, and a large 
amount of topographical work accomplished in what was previously 
almost a terra incognita. 

'< Living the live of a savage, sleeping on the beach in a blanket sack 
with my feet to the fire, seldom taking my clothes off, eating salt pork 
and ship*s biscuit, occasionally tormented by mosquitoes," — such is the 
record which Logan has left us of his Gktsp^ life, the foretaste of what 
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was to be endured for many years. From early dawn till dusk he paced 
or paddled, and yet his work was not finished, for while his Indians — 
often his sole companions — smoked their pipes round the evening fire, 
he wrote his notes and plotted the day's measurements. 

To give details of his work during the many remaining years of his 
life would be to write a book ; and all that we can do here is to ti*ace 
briefly what his movements were, at the same time calling special atten- 
tion to those of his labours which have given him a world-wide fame. 

The summer of ^1846 foun<^ him studying the copper-bearing rocks of 
Lake Superior. These he showed to consist of two groups of strata, the 
"upper " and the " lower," the latter of which was seen at Thunder Bay 
to rest unconformably upon chloritic slates belonging to an older series, 
to which the name of Huronian was subsequently given. This oldei* set 
of rocks, which he had already observed in 1845 on Lake Temiscamang, 
he had ample opportunity of studying in 1848, when he devoted several 
months to an examination of the Canadian coast and islands of Lake 
Huron, where the formation attains — as shown by Murray — a thickness 
ofl8,000 feet. 

The seasons of 1847 and 1849, and a portion of that of 1848, were 
employed in studying the rocks of the Eastern Townships. Part of these 
were shown to be a prolongation of the Green Mountains of Vermont, 
and to consist of altered Silurian strata instead of " Piimaiy strata," as 
was previously supposed by Amencan geologists. In 1849, also, a short 
time was spent in an examination of the rocks about Bale St. Paul and 
Murray Bay, where coal had been reported to exist. The member for 
Saguonay County had previously made application to the Legislature for 
Cleans to carry on boring operations in the vicinity of Bale St. Paul, but 
before his request was granted it was deemed advisable to obtain the 
opinion of the Provincial Geologist By this means the Government was 
wved a lai'ge and useless expend itui'e of money. 

In 1850 an examination was made of the gold-bearing drift of the 
Chaudiftre, and the auiiferous district found to extend over an ai'ea of 
between 3,Cl00 and 4^000 square miles. Most of the yeaa*, however, was 
^fevofced to the collection of specimens for the London Exhibition of 1851, 
•t which Mi\ Logan acted as Juror. His visit to England at this time 
most have been for him an agreeable change. After a lapse of eight 
y^UB to meet again with men like De la Beche, Murchison and Lyell, to 
beip from their own lips of the strides which science had been making, 
^ in turn to tell of all that he had himself seen and done — surely this 
wn a treat that none but the scientiiic man can understand who has lung 
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been well-nigh deprived of the society of brother scientist. For him, 
however, there was little relaxation from labour, for he toiled early and 
late in order that the Canadian minerals might be displayed to the best 
advantage. And everyone knows the result — tke collection elicited 
universal admiration, and Mr. Logan received a highly complimentary 
letter of thanks from the Prince Consort, and was elected a Fellow of 
the Eoyal Society, his name having been proposed by Sir Boderick 
MuiHihison. 

Betuming to Canada in August, before th^ close of ^le Exhibition, his 
explorations were renewed with undiminished vigour, and the remainder 
of the season devoted to an examination of the rocks in the county of 
Beauhamois, where the Potsdam sandstones had afforded those curious 
tracks of crustaceans to which Owen gave the name of Pi-otichnites, and 
to a further study of the Ohaudi^re gold region. During the winter he 
again visited England to attend to the disti*ibution of a portion of the 
Exhibition collection which was to be left there, and to see to the return 
of the remainder. 

In 1852 an examination was made of a strip of country on the north 
side of the St. Lawrence, extending from Montreal to Cape Tourmentej 
below Quebec. The distribution of the fossiliferous i^ocks was accurately 
determined, and several excursions were made into the hilly, " metamor- 
phic country " to the north. In his report on this season's operations, 
published in 1854, Logan for the first time designated the x-ocka 
comprising these hills as the " Laurentian series," substituting this for 
" metamorphic series," the name which he had previously employed, but 
which, as he says, is applicable to any series of rocks in an altered 
condition. 

The following season was spent among the Laurentian hills of 
Grenville and the adjoining townships, a field which proved so attractive 
that he afterward returned to it in 1856 and 1858. Nearly the whole of 
1854 was occupied in making preparations for the Exhibition which was 
to tak^ place at Paris in the following year, and to which Mr. Logan was 
to go as one of the Canadian Commissioners. It was in th^ autumn of 
1854, also, that a Select Committee was appointed by the Canadian 
Government to inquire into the best method of making the information 
acquired by the Geological Survey more readily accessible to the public. 
A lengthy report on the subject — indeed on the entire working of the 
Survey — ^was published, and the evidence which it contains is of a most 
flattering character, both as I'egai'ds the Director and those associated 
with him. 



Digitized by 



Google 



sm WILLIAM EDMOND LOGAN. 15 

Then came the Paris Exhibition of 1855, at which the representation 
of the economic minerals of Canada was so complete and the aiTangement 
80 admirable that the collection attracted universal attention. This in 
iteelf Logan would have regarded as amply i^paying him for his 
trouble ; but greater honour was in store for him. The Imperial Com- 
mission presented him with the Grand Gold Medal of Honour, and the 
Emperor of the French made him a Chevalier of the Legion of Honom'. 
^rly in the following year (1856) he was knighted by Queen Victoria, 
and received from the Geological Society of London the WoUaston 
Palladium Medal in recognition of his distinguished labours in geology. 
Long previous he had won the confidence and esteem of his fellow- 
countrymen in Canada, but this seemed to be a fitting time to testify to 
him their appreciation of his worth. Accordingly, on his return to 
Montreal, the citizens presented him with a testimonial, on which were 
engraved the words : 

"In commemoration of his long and useful services as Provincial 
Geologist in Canada, and especially his valuable services in connection 
with the Exhibition of all Nations in London in 1851 , and in Paris in 
1855, by which he not only obtained for himself higher honour and more 
extended reputation, but largely contributed in making known the 
natural resources of his native countiy." • 

The Natural History Society of Montreal presented him with an 
address, and made him an honorary member, while the members of the 
Canadian Institute of Toronto, of which Sir Williarti was the first 
President, had his portrait painted and hung up in their hall . They 
also presented him with an address expressive of their aifectionate 
esteem and respect. Sir William's reply to this was so full of feeling, 
and 80 highly characteristic, that we give a portion of it : " Whatever 
dbtinctions," said he, **may be bestowed on us at a distance, it is upon 
the respect, esteem, and confidence shown us at home, that our happiness 
«nd satisfaction must chiefly depend. I can assure you with sincerity 
that the honour conferred upon me, when you elected me the first 
President of the Institute, was one highly prized, although the circum- 
stances of a distant domicile, and the intent pursuit of the investigations 
wift which I am chai'ged, rendered it extremely diflSlcult for me to be of 
laoch use in your proceedings. * .*^ * It is a fortunate circumstance 
ftar me that my name should be connected with an act of grace on the 
part of Her Majesty, which serves to confirm your feeling in rogai-d to 
tte fact that as Canadians we enjoy a full share in the honours and 
privileges of British subjects. And I am proud to think that it was, 
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perhaps, more because I was a Canadian, in whom the inhabitants of the 
Province had reposed some trust, that the honour which haa been 
conferred upon me by Her Majesty was so easily obtained. That 1 am 
proud of the honours ^hich have been bestowed upon me by the Emperor 
of France, in respect to my geological labours, and also by my brother 
geologists in England, there can be no doubt ; but I have striven for 
these honoui's because I have considered they would tend to promote the 
confidence which the inhabitants of the Province have reposed in me, in 
my endeavors to develop the truth in regard to the mineral resources of 
the Province ; and in this work none could have been more intei^ested in 
my success than the members of this Institute.*' * 

In August, 1857, the American Association for the Advancement of 
Science held its annual meeting in Montreal, and for several months 
previous Sir William was hard at work getting his museum in readiness 
to receive his brother geologists. Owing largely to his jintiring 
exertions, the meeting was a most successful one. He himself read two 
interesting papei*s, one on the " Huronian and Laui*entian Series of 
Canada,** and another on the "Sub-division of the Laui*entian Eocks of 
Canada.*' After the business of the Association was concluded, accom- 
panied by Professor Ramsay, who had come over to represent the 
Geological Society of London, and Professor Hall, he made a geological 
tour thix)ugh New York State. Returning from this trip he spent the 
autumn months, among the Lauren tian rocks of Grenville. Here, too, 
as already mentioned, he continued to work dui'ing the season of 1858. 

For several years after this his time was much taken up with the 
preparation and publication of the Geology of Canada and its accompany- 
ing Atlas, the former of which appeared in 1863, and the latter in 1865. 
Before these could be completed, however, many facts had to be added to 
the stock ah'eady obtained, and besides a lai'ge amount of geological work 
among the Laurentian rocks of Grenville and the rocks of the Eastern 
Townships, a personal examination of many parts of th^ country, as well 
as. of portions of the New England States, was rendered necessary. 

In 1862, Sir William was again present in the capacity of Juror, at 
the London International Exhibition, and again displayed a large and 
interesting collection of economic minerals. Another opportunity of 
seeing his scientific friends in Britain was also afforded him in 1864, 
when he went to London to superintend the engraving of the Atlas 
already mentioned. In 1866, a geological collection was again prepared 

• " Cm. JoonuJ.'* l^ow Series. VoL h, p. 404. 
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for the Paris Exhibition of 1867, and Sir William worked so closely in 
getting up a geological map to accompany it, that he is said to have 
nearly ruined his eyesight. 1868 found him once more on this side of 
the Atlantic, hard at work in the Pictou coal-field, and the results of this 
season's work constitute the last of his reports. In 1869 he resigned his 
appointment to Mr. Selwyn, the present Director of the Sui'vey. 

The few remaining yeai's of his life were occupied chiefly with a study 
of the rocks of the Eastern Townships and portions of New England ; 
but, unfortunately, the conclusions at which he arrived concerning them 
were not published. 

No man has done as much as Sir William Logan to bring Canada 
before the notice of the outside world, and no man is more deserving of 
being held in remembrance by the people. Just as statesmen or generals 
have risen up at the moment of greatest need to frame laws or fight 
battles for their country, so Sir William appeared to reveal U> us the 
hidden treasures of Nature, just at a time when Canada needed to know 
her wealth in order to appreciate her greatness, — for rising nations 
i^uire to know what their resources are. He possessed rare qualities — 
qualities, which, combined, eminently fitted him for his work. He was 
strong in body, of active mind, industrious and doggedly persevering, 
painstaking, a lover of truth, generous, possessed of the keenest know- 
ledge of human natui*e, sound in judgment, but always cautious in 
expressing an opinion. 

He belonged to that school of geologists — unfortunately not so numer- 
ously represented as it ought to be— whose motto is, " Facts, then theories," 
and was wholly above rasping down facts to make them fit theories. As 
a consequence, he rarely had to un-say what was once said : and this is 
why he so thoroughly gained the public confidence. So long as he felt 
that he was in the right, he held to his own views as tenaciously as did 
ever any true Scot ; but if shown to be in the wrong, he knew how to 
surrender gracefully. 

Those who have clambered with him over our log-strewn Lauren tian 
bilk know well what were his powei*s of endurance. He never seemed 
to tire, never found the days long enough. His field-books are models 
of carefulness, replete with details, and serve as an example of the pains- 
taking way in which he did all his work. They were written in pencil, 
l»t regularly inked in at night, when the camp fire was often his only 
%ht In addition to his field-book proper, ho frequently kept a diary, 
ttd delighted to jot down little every-day occurrences, or sketch objects 
of interest — for the hatid that could so well wield a hammer could also 
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guide a pencil and produce drawings of no mean artistic skill. His 
descriptions of his backwoods experiences are often very amusing, and 
we cannot resist giving a specimen. He had been travelling through the 
forest for two months and had suddenly come upon the house of a settler 
called Barton, whose good wife was justly alarmed when Sir William and 
party entered her dwelling. Sir William describes his appearance on 
this occasion as follows : — " We are all pretty-looking figures. I fwicy 
I cut the nearest resemblance to a scare-crow. What with hair matted 
with spruce gum, a beard three months old, red, with two patches of 
white on one side, a pair of cracked spectacles, a red flannel shirt, a 
waistcoat with patches on the left pocket, — ^where some sulphuric acid, 
which I carry in a small vial to try for the presence of lime in the rocks, 
had leaked through,— a jacket of moleskin shining with grease, Mid 
trowsers patched on one knee in four places, and with a burnt hole in tiie 
other; with beef boots — Canada boots, as they are called — ^tom and 
roughened all over with scraping on the stumps and branches of trees, 
and patched on the legs with sundry pieces of leather of divers colours ; 
a broad-brimmed and round-topped hat, once white, but now no colour 
and battered into all shapes. With all these adommente, I am not sur- 
prised that Mrs. Barton, speaking of her children, and saying that 
here was "a little fellow ftnghtened of nothing on earth," should 
qualify the expression by saying, " but I think he's a little scared at 
yoUj sir." 

It was not alone in the field that Sir William was busy. His office 
work was often most arduous, and during the earlier years of his director- 
ship, in addition to preparing his annual report, he even kept t^e accounts, 
entering every item of expenditure, so that he could at any time show 
exactly how every penny of the public money placed at his disposal had 
been spent. He also tells us that, with his own hands, he made at that 
time four manuscript copies of the Annual Eeport of Progress, often 
reaching more than one hundred pnnted pages — one copy for the 
Government, one for the House of Assembly, one for the Legislative 
Council, and one for the printer. 

His manner of living was simple as it was solitary. Like his four 
brothers, he never married, nor does he seem to have formed many 
intimate friendships. Still every one who knew him loved him and 
respected him, and if you go the length and breadth of all the land you 
will eirery where hear his praises, alike from rich and poor. 

He peculiarly possessed the power of inspinng others with his own 
enthusiasm ; not only those in his employ, but even uneducated fkrmers 
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Mid backwoodsmen — men who, as a rule, are rather sceptical about the 
advantages to be derived from geology. 

Though possessed of private means, he spent little upon himself; not 
that he was parsimonious, but he cared not for fashion or luxuiy. But 
with him Science never pleaded her needs in vain. The firet gmnt of 
the Legislature, to make a geological survey of the Canadas, was £1,600 
— «i amount which, Sir William quaintly remarked, was but a drop of 
what would be required to float him over twenty-five degrees of longitude 
and ten of latitude. This was, of course, very soon spent, and not only 
this, but at the end of the second yeai' the Survey was £800 in his debt, 
and he had no guarantee whatever that his money would be returned to 
him. *Since then the Survey has been constantly indebted to him for 
books, instruments, and other aids, and the building on St. James street, 
now used for c^ce purposes, was built by him, two years :\go, and 
mited to the Government for about half the amount which he could have 
obtained from other tenants. To Logan also, McGill University owes 
much; for, in 1864, he founded and endowed the "Logan Gold Medal " 
for an honour course in geology and natural science, and, in 18*71, gave 
♦19,000, which, together with $1,000 given by his brother, the late Mr. 
Hart Logan, forms the endowment of the " Logan Chair of Geology." 

Since resigning his position as Director of the Geological Survey he 
has carried on explorations at his own expense, and, at the time of his 
death, aiTangements had been nearly completed for putting down a bore- 
hole in the Eastern Townships, at a cost of $8,000 ; as he thought that 
this would enable him to prove the truth of bis views with regaM to the 
age of the metamorphic rocks there, sic * * * 

Sir William was the fii'st to give us any definite information about 
those wondrous old Laurentian rocks which form the backbone of our 
Continent He showed us that they were older than the Huronian, and 
that they consisted of a great series of metamorphosed sedimentary 
roclffl, which are divisible into two unconformable gix)ups, with a com- 
bined thickness of not less than 30,000 feet. The gi*eat beds of limestone 
which he found in the lower series, the plumbago, the ii'on oi'os, the 
metidlic sulphurets, all seem to point to the existence of life in the Lau 
lenUan dayB ; but the discovery of Eozoon Canadense made conjecture 
give place to certainty. Now we know that the world of that far-off time 
WW not a lifeless world. Life, whatever that may be, had been joined to 
natter. 

The first specimens of Eozoon were found by Dr. James Wilson, of 
Perth; but at the time of their discovery were regarded merely as 
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minerals. In 1858, however, Mr. J. McMullen, of the Greological Survey, 
discovered other specimens, the organic origin of which so struck Sir 
William that in the following year — fom* years before their true structure 
and affinities were determined by Dawson and Carpenter — ^he even ex- 
hibited them as fossils at the meeting of the American Association. 

In widely extending our knowledge of the early geological history 
of the earth, Sir William has done a great work; indeed, this may 
be regarded as his greatest work. Its impoi'tance has everywhere 
been recognized, and the name Laurentian, which he chose for the 
rocks at the bottom of the geological scale in America, has crossed 
the Atlantic, and is now applied to the homotaxial rocks of Europe. 
Sir Eoderick Murchison, who dedicated the Fourth Edition of '' Siluina " 
to Sir William Logan, even substituted Laurentian for " Fundamental 
Gneiss,'* the name which he had given to the rocks of the West 
Highlands of Scotland. " I at first," says Murchison, " termed them 
* Fundamental Gneiss,' and soon after, following my distinguished friend, 
Sir William Logan, I applied to them his term * Laurentian,* and thus 
clearly distinguished them from the younger gneissic and micaceous 
crystalline rocks of the Central and Eastern Highlands, which were 
classed as metamoi-phosed Lower Silmian.** 

Logan was not a voluminous writer, and during the later years of his 
life writing was a great effort to him. Occasional papera from his pen 
have appeared in the Transactions of the Geological Society of London, in 
the Canadian Naturalist and the Canadian Journal, and some of these have 
already been referred to ; b.yt most of what he has written is to be found 
in the Reports of Progress annually submitted to the Government, and in 
that invaluable book, the Geology of Canada, which is, to a large extent, 
a digest of what is contained in the reports published previous to 1863. 
He sometimes expressed himself quaintly, but everything he wrote is 
clear and exceedingly concise. 

In addition to being a Fellow of the Royal Society and of the Geologi- 
cal Societies of London and Paris, he was a member of numerous other 
learned societies both in Eui'ope and America. At the time of his death, 
and for many years previous, he was one of the Vice-presidents 
of the Montreal Natural History Society ; but though frequently 
solicited to accept the office of President, he always declined, — 
not on account of any lack of interest in the Society, but he 
felt his time was too fully occupied to permit of his successfully 
discharging the Presidential duties. We have abeady alluded to some 
of the medals which were awarded to him ; but it may be mentioned that 
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altogetlier he was the recipient of more than twenty, including two from 
theBoyal Society. 

And now, in concluding, let me say to you, my friends, if you would 
do honour to the memoiy of that noble old man, who fought so long, so 
bravely, for his country, for science, for you, then honour the cause for 
wWch he fought : strive with all your might to advance the interests of 
that cause, and to raise up a supei'structure befitting the solid foundation 
which Logan has laid. He himself even hoped to build the super- 
stractore ; but his anticipations were not realized, for life was not long 
, and we must take up the mantle which he has dropped. 

B. J. HAEEINGTON. 
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Manchester Oeologieal Society : — 

Transactions Vol. XIII., Parts 9, 10, 11. 

" " XIV., « 1, 2, 3. 

Oeologieal Survey qf India — Thomas Oldham, XL.D., Director : — 

Memoirs : Palaeontologia Indica Vol I., Part 1. 

" Geology « X., ". 2. 

" " « XI., " 1. 

Records « VII., " 1-4. 

Department qf Mines^ Nova Scotia: — 
Report for the Year 1876. 

Geological Survey qf Newfoundland.-— AysxAsusBi Murray, F.G.S., Director:— 
Report of Progress 1874. 
Summary of the Newfoundland Railway Survey, 1876. 

Department qf Marine and Fisheries, Ottawa : — 

Reports of the Meteorological, Magnetic and other Observations of the Dominion 
of Canada, for the Calendar Year ending 31st December, 1874. 

Department qfthe Interior, Ottawa: — 

Annual Report for the Year 1876. 

Department qf Agriculture, Ottawa : — 

Census of Canada Vol. III. 

Minister qf Justice, Ottawa : — 

Documents de la Sessions Vol. V., No. 7—1872. 

Statutes of Canada. One volume. 8vo i864. 

" " Six volumes. " 1867-72. 

Magnetic Observatory, Toronto, Canada: — 

Abstracts and Results of Magnetical Observatory from 1841 to 1871, inclusive. 

UniUd States Oeologieal Survey of the Territoriea.^DT. F. V. Hatdbh, United Stotes 
Geologist : — 

Annual Report of the United States Geological and Geographical Survey of 
the Territories, embracing Colorado ; by F. V. Hatmbk. 1874. 
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UniUd SiaUf Oeoloffkal Survey of the IVrntorw*.— Dr. P. V. Hatdin, United States 
Geologist — Continued : — 

pescriptive Catalogue of the Photographs for the Tears 1869 to 18*76) inclusive. 

W. H. Jackson, Photographer. 
Contributions to the Fossil Flora of the Western Territories, Vol. II., Part 1. 
Bulletin, Vol. II., Nos. 1, 2, 3, 4. 

" Second Series. Nos. 1, 3, 5, 6. 
Map of the Source of Snake River. 
" of Central Colorado. 
" of the Upper Geyser Basin. 
" " Lower " " 
" " Montana and Wyoming Territories. 

Oeological Survey qf HUtune. — A. H. Worthin, Director: — 

Geology and Palaeontology Vol. VI. 

Oeologieal Survey of Ohio, — ^Prof. J. S. Nbwbbrry, Chief Geologist : — 

Report of the Geological Survey of Ohio, Vol. II., Part 1. — Geology. 
The Surface Geology of Ohio ; by J. 8. Nbwbsbrt. 

The Structure and Relations of Dinichthys and Two Charts, Nos. 5, 6, and 
Map, eight sheets. Vol. II., Part 1. 

Qtological Survey qf-Miasouri, — G. C. Broadhiao, State Geologist: — 
Report of the Curators to the Governor, 1874. 

J. W. PowiLL, Washington : — 

Exploration of the Colorado River of the West and its Tributaries, 1869-72. 

Board qf AgricuUurey State of Maine, — S. L. Boardman, Secretary : — 
Nineteenth Annual Report, 1874-75. 

Banard College^ Cambridge^ Mate., U, S. : — 

Bulletin of the Museum of Comparative Zoology, Vol. III., Nos. 11-14. 
Annual Report of the Trustees, 1874-75. 

Bottoh Society qf Natural History ;— 

Proceedings Vol. XVII., Parts 3, 4. 

« « XVIII., « 1,2. 

Memoirs Vol.11., Part4, Nos. 1, 2, 3. 

Occasional Papers of the Boston Society of Natural History, 

Vol. n. 
The Spiders of the United States ; by Nicholas Marcillas 
Hditz, M.D. 

Amtriean Pbiloeophical Society ^ Philadelphia : — 

Proceedings Vol. XIV., Nos. 94-6. 

inez InetUute, Salem :— 

Bulletin of the Essex Institute Vol. VI.— 1874. 
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Academy qf Sciences of St. Louie : — 

Transactiong Vol. III., No. 2. 

Oeoloffieal Survey of New Hampikire, U.S.—C. H. Hitchcock, State Geologist:— 
Geology of New Hampshire Vol. I. 

Geological Survey qf New Jcrwy.— George H. Cooke, State Geologist. 
Annual Beport for the Years 1874-76. 

Geological Survey of Michigan. — Alexander Winchkll, LL.D., Director : — 

Geology Upper Peninsula, 1869-1873. Vol. I. Accompanied by an Atlas 

of Maps. 
Geology Upper Peninsula, 1869-1873, Vol. II. ; Appendices to Part 1, Vol. I^ 

1869-1873. 
Condensed Popular Sketches of the Topography, Climate and Geology; by 

Alex. Winchell. 
Report of Progress, 1870. 
Atlas accompanying Reports on Upper Peninsula, 1869-1873. 

American Institute qf Mining Engineers j Philadelphia^ U.S. : — 

Transactions.... Vols. I., II., III. 

Professor N. H. Winchell, M.A., State Geologist of Minnesota : 

Third and Fourth Annual Report of the Geological and Natural History 
Survey, 1874-5. 

Geological Survey qf Victoriay Australia : — 

Report of the Trustees of the Public Library, Museum and National 

Gallery, 1870-2. 
Palaeontology of Victoria, Decade III. ; by Frederick McCoy. 
Report of Progress ; by R. Brodgh Smyth. 

Royal Society qf New South WalcSj Sydney : 
Transactions for tht Year 1874. 

Remarks on the Sedimentary Formations ; by the Rbvd. W. B. Clarke, 
M.A., F.G.S., FJI.S. 

Bureau GeologiquCj Stockholm : — 
Four Geological Charts. 

Three Pamphlets— Beskrifning Tile, Kartbladet, « Arsta," Nos. 60-2. 
One " Cm Rullstensbildningar ; David Hummel, No. 1. 

" " Om Mellersta Sveriges Glaciala Bildngar ; Otto Gumaclius. 

Recherches G^ologiques dans la Partie Centrale de la Chaine du Caucase ; par 

Ernest Favre. 
Rapport Succinct siu* la Geologic des Valleos de L'Arthabaskaw, MaaEenxie 
et de L'Anderson. 

Astor Library^ City qf New York : — 

Annual Report of the Trustees, 1876. 



Digitized by 



Google 



ADDITIONS TO THii LIBILVRY. 2^ 

A. S. Garnbtt, A.M., M.D. :— 

A Treatise on the Hot Springs, Arkansas. 

Gtological Survey qf Pennsylvania. — Professor J. P. Lesley, State Geologist : — 

Preliminary Report on the Mineralogy of Pennsylvania, 1874 ; by G. F. 

Genth. 
Special Report on the Petroleum of Pennsylvania, with Maps and 

Illustrations, 18T4 ; by Henry E. Wrioliy. 
Report of Progress on the Brown, Hematite Ore Ranges of Lehigh County, 

1874, by Frederick Prims, Jr. 
Report of Progress in the Clearfield and Jeflferson District, 1874 ; by Franklin 

Platt. 
Historical Sketch of Geological Explorations, 1874-5-6 ; by J. P. Lesley. 

Hdum a. Cutting, State Geologist, Vermont, U.S. : — 
Report of the Geologist and Curator for 1874-5. 
An Address before a Meeting of the State Board of Agriculture, Manufactures 

and Mining, at Burlington ; by H. A. Cutting. 
First Annual Report, 1872 ; by Peter Collier. 
Second Biennial Report, 1873-4 ; by Peter Collier. 

Vermont Medical Journal Vol. I., No. 2. 

K. Warren :— 

An Essay Concerning Important Physical Features Exhibited in the Valley of 
the Minnesota River. 

Pbofibsor John J. Stevenson : — 

Report on the Geology of a portion of Colorado, examined in 1873. 
The Geological Relations of the Lignite Groups. 

JoHH Eliot Howard, F.R.S., London :— 

An Examination of the Belfast Address of the British Association, 1874. 

Asmican Iron and Steel Association^ Philadelphia^ US: — 

Annual Report of the Secretary to December 31, 1874 : — 

J. LowrmAN Bell, F.R.S. :— 

Notes on a visit to Coal ajid Iron Mines and Iron Works in the United 
States, 1875. 

Gmboi Merger Dawson, Assoc, R.S.M. F.G.S. :— 

Report on the Geology and Resources of the Region in the vicinity of the 
Forty-ninth Parallel. 

^^^ological Survey qf Alabama ; by Euginb A. Smith, Ph. D. :— 
Report of Progress fojr 1875. 

l^Iiutihd Canadieny Quebec ;— 

AnnHAire de Lanstitut Canadien de Quebec, 1 875, No. 2. 
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American Qeographieal Society qf New York : — 
Annual Report for the Year 18*72. 

United Statee Geological Exploration qf the Fortieth Parallel. — Clarknok Kino, Geologist 
in Charge : — 

Botany Yol . Y. 

John Loyill ft Ck). : — 

A Graphic Description of the Dominion of Canada and its Provinces. 

FBANCier A. Walkbb, MJi.:— 

Statistical Atlas of the United States, 1874. Parts I., II., III. 
Statistical Atlas of the United States, based on the Results of the Ninth 
Census, 1870. 

Societe Oeologique de France^ Parie: — 

Bulletin 15 Nos., 1873-4, 1874-6. 

SocieU Oeoloffique de Belgique, Liege : — 

Memoirs 8 Nos., 1876. 

R. CoMiTATB, Geologo D'ltalia — 

BoUetino 8 Nos., 1874-6. 

Cfeological Survey qf the United Kingdom: — 
Catalogue of the Publications, 1875. 

HxMRT Allithi Nicholson, M.D., D.Sc., F.R.S.E. :— 

Report upon the Palaeontology of the Province of Ontario. 

F. H. Bradlbt :— 

Geological Chart of the United States. 



BY PURCHASE. 

The Journal of the Iron and Steel Institute, 1875. 

Mineral Phosphates and Pure Fertilizers ; Campbell Morfit, M.D., P.C.8. 

Dictionary of Chemical Solubilities ; Frank H. Stovkr. 

Metallurgy, Fuel, kc. ; John Pbrot, M.D. 

A Dictionary of Chemistry ; Henrt Watts. 

Climate and Time. 

LovelPs Directory, 1876-7. 

The Tear Book and Almanac of Canada, 1876. 

Annual Record of Science and Industry, 1874-6 ; Spknoir F. Baird. 

The Commercial Hand-Book of Chemical Analysis ; A. Normandt. 

Hydro-Chemie ; Dr. B. M. Lbrsch. 

Grundriss Der Eisenhuttenkunde j Bruno Errl. 
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Gnindriss der Metallhuitenkimde ; Bruno Exrl. 

Anleitung zn Wissenschaftlichen Beobachtongen auf Reisen ; Dr. J. Nbumaysr. 

Practical Geology and Ancient Architecture of Ireland ; Georgk Wilkinson, Ai'cht. 

Jahresbericht, 1874 ; Albx. Nkwhan. 

Eisner's Mittheilnngen. 

Recherches snr les Animanx Fossiles ; L. 0. DkKoninoe. 

Canadian Jonmal of Science and Literature, 14 Vols., from January, 1876, to 

March, 1875. 
Proceedings of the Academy of Natural Sciences for 1875. 
Figures of Characteristic British Fossils, Part IV. ; W. H. Baily. 



From Ist April, 1875, to 30th April, 1876, 900 copies of the various 
Maps and other publications of the Survey have been distiibut^d. 
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REPORT 

ON 

EXPLORATION IN BRITISH COLUMBIA, 

BY 

ALFRED E. 0. SELWYN, 

a 

1875, 

ADDRESSED TO 

THE HONOEABLE DAVID LAIED, M.P., 

MINISTTER OF THE INTERIOR. 



Sm, — I have the honour to submit the following report of my Explora- 
tion during the past summer of a part. o£ Northem British Columbia, 
and of the Peace River and Pine River passes of the Rocky Mountains. 
Acknowied^. Mr. Sandford Fleming, Engineer-in-Chief of the Canada* Pacific Rail- 

^Srtmoe. way, had kindly given instructions to his officers in British Columbia to 
afford the Geological Survey party every possible assistance, which the 
resources at their command enabled them to do ; and my best thanks are 
due to Mr. Marcus Smith, C.E., in charge, and to the officers of the 
commissariat and transport departments of the Railway Survey for the 
very cordial and effective manner in which they carried out these instruc- 
tions, saving me much time and trouble, and greatly facilitating my 
operations. I would also beg to^ acknowledge the assistance and kind 
hospitality which our party received from the officers at the several 
Hudson Bay Company's posts on our route; and I may particularly 
mention Mr. Gavin Hamilton, Stewart's Lake ; Mr. MacKenzie, McLeod's 
Lake ; Mr. King, Foii; St John ; Mr. Ban^asois, at Dunvegan ; and Post- 
master Charles Dumas, at Hudson's Hope, from all of whom we received 
most valuable assistance and information. 
Party. I was accompanied from Canada by Professor John Macoun of Belle- 
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ville, and by Mr. Arthur Webster of the Geological Corps. In Victoria 
three men wei*e engaged as genei'al assistants, and the party was occa- 
sionally augmented by Indians or othere when tempoittrj^ assistance was 
required. Professor Macoun explored the botanical features of the 
region traversed, and made very large collections of the flora, and the 
result of his labours is given in the accompanying valuable and in- 
structive* report by himself. . 

Mr. Webster, besides assisting in the general work of the exploration, obeervmtioiw 
took daily observations — weather permitting — for latitude and variation, meofluremente. 
as well as those required for laying down the beanngs and distances of 
the route. Between Quesnel and McLeod's Lake the measui^ements were 
made by pacing, and the bearings taken by prismatic compass^ On the 
water route from McLeod's Lake to Bunvegan, and on Pine Eiver and 
Smoky River, the distances were estimated both by Mr. Webster and 
mjrself, generally travelling in separate boats, and the course of the 
river, with adjacent topographical features, was sketched to scale at the 
time, in our note-books, along a carefully proti^acted bearing of each 
reach and bend. When ascending the river on the return journey much 
of it was sketched a second time, and the distances were corrected by 
walking along the banks while the boats were being laboriously tracked 
or poled against the current. A similar sketch survey was made of the 
route from Foi*t McLeod, via the Giscome Portage, to Fort Creorge and 
Quesnel. I aiTived in Victoria on the 13th of May, and left, with our jonnwy. 
party, for the mainland on the 18th. On the 2 Tth we reached Soda Creek 
and Quesnel by^stage and steamboat, 368 miles from Yale. Our pack-train, 
however, which was coming up from Kamloops, did not arrive till the 3rd 
of June, and on the 5th we started for McLeod's Lake. The intei-val fi.'om 
the 27th of May had been occupied in a hasty visit to the Cariboo gold 
fields, and in explorations in the immediate vicinity of Quesnel. On the 
20th of October we again reached Quesnel, having completed a journey, 

mostly by water, of about 1,700 miles, extending thix>ugh three anda-half 

<l^ree8 of latitude and seven degrees of longitude. 
So fai* as I am aware the only accounts relating to pai*t of the region Aoooimt of 

^e traversed between Quesnel and Smoky Eiver are to be found in Sir SE^iorere. 

Alexander Mackenzie's " Voyages thi'ough the Continent of North 
. America,'" published in 1801 ; in Mr. Malcom McLeod's ** Peace River," 

Published in 1872; in Captain Butler's "Wild North Land/' published 

^ 1874 ; and in the Eeports of Messi's. Horetzky and Macoun,* which 

P^^Sn*^ o< Saodford Flomiug, Esq., Englneer-lo-Chief on Explorations luid Surveys for the Canadiim 
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also appeared in 1874, together with a small volume by the former, 
entitled " Canada on the Pacific." 

Mr. D. W. Harmon, a partner in the North- West Company, resided 
several years on Stuart's Lake, uid in 1820 published a work entitled 
" Harmon's Travels in North America," in which, doubtless, further 
valuable information relating to that poi*tion of the region would be 
found. 

In the autumn of 1792 Sir Alexander (then Mr.) Mackenzie established 
a fur-trading post at the mouth of Smoky River — *< The Fork,"— where 
he passed the winter. In the fbllowing spnng, May, 1793, he ascended 
Peace River and the Parsnip to a point whence, by a short portage and 
a small rjpid river — " Bad River" — he reached the Fraser River, a con- 
siderable distance above Fort George. Thence he descended the Fi^aser, 
which he mistook for the Columbia, and passing up the valley of the 
Wostroad or Black River, his journey was continued westward to the 
Pacific, which he reached on the 20 th July. Returning by the same 
route he arrived at Smoky River on the 24th of August ; making easily, 
in twenty-nine days, the distance which had occupied him seventy-two 
days on the upward journey. 

Mr. McLeod's book is an itinerary and jouimal — ^with copious explana- 
tory notes by the editor — kept by Chief Factor Archibald McDonald 
during a trip with Sir George Simpson through this region in 1828. 

In the spring of 1872 Captain Butler ascended Peace Kver and the 
Finlay and Omineca branches to Oermansen Creek, whence he travelled 
by the pack-trail to Stewart's Lake and Quesnel. In August of the same 
year Messrs. Hoi*etzky and Macoun were despatched by Mr. Sandford 
Fleming from Edmonton, via the Lesser Slave Lake, to the valley of 
Peace River, which they ascended from The Fork to McLeod's Lake. 
Thence, passing by way of Stewart's Lake, Mr. Horetzky reached the sea 
by Babine Lake and the Ske^ia and Naase Rivers, and his companion, 
Mr. Macoun, by Quesnel mouth and the valley of the Fraser. 

The only available map of all this region is Trutch's map of British 
Columbia, issued in 1871. This has been copied and used by all explorers 
since then. Between Quesnel and the point where the trail to Stewart's 
Lake leaves the old telegraph ix)ute, in the vicinity of Sinkut Lake, the 
map is generally correct. Between this point, however, and Stewart's 
Lake there must be a very great error : the actual distance is certainly 
not less than forty-five miles, whereas the map makes it only about six- 
teen. The courae of Peace River is apparently taken from Sir Alexander 
Mackenzie's map, published with his nai*rative in 1801, and in many 
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respects differs very considerably from our survey of it. Another very 
important error is in the course assig'hed to Pack Eiver— called Pai-snip 
on the map — which, instead of running to the north-east, as represented, 
has a decided north-westerly couree ; by which the relative positions, 
assigned to McLeod's Lake and the Paranip Eiver are entirely ch anged 

The map accompanying the present report has been constructed by Map of the 
Mr. Eobert Barlow from our notes and observations. Between Black- 
water and McLeod's Lake, a mistake has been made in the magnetic 
variation of 4° 46'. This makes the longitudes, as shown by the map, 
0° 27' 5' too much to the west. Appended is a table of the approximate 
distances between the principal points of our route, and also those given 
between the same points by other observers. 

The illustrations ai^e photolithographs by Messre. Burland & Co.' niustraUoM. 
from photographs taken during the expedition. For these, dry plates 
were used, but no attempt was made to develope the pictures till I 
retamed to Montreal. Many of the negatives were then found to be a 
good deal injured by the damp to ^ich they had been unavoidably 
exposed duiing the journey; probably while shifting the plates to and 
from the backs at night in the tent. I had no dark tent, and therefore 
ooald change the plates only after nightMl, often involving in those 
northern latitudes sitting up till after midnight. 

Onr observations were necessarily very closely confined to the line 
*iong which we travelled ; and, as regai-ds the general outline and features 
of the country, I am not able to add much to fhe information which has 
already been given respecting these in the published accounts by the 
previous explorers, whose names have been mentioned. 

Journal op Expedition and General Character op the Country. 

lieaving Quesnel, as has been already stated, on the 5th of June, our pwty from 
party consisted of the following members :— QuesneL 

Alfred Selwyn, English Leader and Geologist. 

John Maconn, Irish. ... Botanist. 

Arthur Wehster, Lower Canadian Surveyor. 

John McClennan, Scotch Foreman. 

James Anderson, do General Assistant. 

Thomas Hillier, English Half-hreed, B.C Cook. 

Prefecto Manneo, Mexican Packer. 

Basileo Mergao, do. Assistant. 

Donald Walker, Scotch " 

RoR Todd, Half-breed Scotch. * " 

John, Chinaman . . . . , « ^Cook. 
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Packtrain. Our pack-train numbered twenty-six horses : six were used for riding 

and twenty were loaded with our equipment, including provisions for 
four months. Prefecto had travelled with me in 1871, when exploring 
the North Thomson River, and I always found him civil, obliging imd 
trustworthy, and — most important of all — very careful of his animals and 
their *^ rigging" packsaddles, &e,, which, to prevent sore backs, require 
constant attention. 

Besides the special duties assigned to each member of the party, one 
and all, when travelling, cheerfully and constantly assisted, as circum- 
stances required, with either axe, paddle, pole or tracking-line, in sur- 
mounting the many obstacles which impeded our progress, and in 
consequence we often came to camp at night with stiff limbs anct aching 
shoulders, but excellent appetites, notwithstanding, for the beans and 
bacon, or the dined moose-meat, which formed the staple of our daily 
food. 
Character From Quesnel to the Westroad River (Blackwater) and thence U> 

b^Se^uesnei Sinkut Lake our route followed the old Overland Telegraph line. The 
a^ Stewart B (jQu^tiy is generally level, or only slightly undulating^ There are num- 
bers of small lakes abounding with fish, and though the soil is almost 
always light, and sometimes on the ridges too sandy or gravelly to be fit 
for cultivation, there are, nevertheless, considerable tracts of good agri- 
cultural land on open or lightly-timbered flats and slopes along the 
borders of the lakes and along the streams and rivei*s : among which 
may be mentioned Westwad River, Chilaccoh River, Nechacco River 
and Stewart River ; also, Naltesby Eulatatzela and Sinkut Lakes. At 
the crossing place on the ' Nechacco, and between it and Stony Creek, 
there are extensive areas of the richest land, covered with luxuriant 
Rich land. herbage ; and similar fine land occurs at intervals along the valley to 

Fraser's Lake, whei'e most of the horses and cattle belonging to the 
Hudson Bay Company are sent from other posts to winter, on account 
of the abundance of fine grass and the lighter ^now-fall, as compared 
with that at Fort George, or even at Stewart's Lake. 

The average elevation of the country between the Westroad River and 
the Nechacco is probably not] less than 2,400 feet, and the valleys of the 
principal streams, being evei*ywhei*e from 250 to 500 feet lower, are 
generally reached by a succession of terraced steps cut in the sand and 
gravel deposits, which are so widely distributed over the whole of the 
great central plateau of British Columbia, and up to elevations of more 
Drift and than 3,000 feet. The relation of these deposits to the underlying ter- 

formaSon. tiary lignite formation is fully described in Mr. G. M. Dawson's report, 
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and the terraces are well shown in his sketch of Biackwater Valley, as 
well as in the photographs which I took of the same valley fix)m above 
the lower crossing place. Similar ten^aces ai-e more or less a chaiacter- 
iBtic of almost eveiy river valley which we crossed, both east and west of 
^e Kooky Mountains. 
Between Quesnel and McLeod's Lake the trail crosses twelve conside- Rivera wd 

11 1 «iii.i i/»ii stroama between 

rable streams and one narrow arm of a lake, besides a number of bix)Oks quemei and 

McLeod*8 Lake. 

from five to twenty ffeet wide ; these occui* in the following oi-der : — 

1. West River flows to right, valley 100 feet deep, descent over sand . 

and gravel terraces. Stream twenty-five feet wide; i*apid 
cuiTent. 

2. River discharging Pantage Lake runs through wide swampy 

flats, and joins Westroad River below the lower canon, twenty 
to thirty feet wide. 

3. Westroad River or Biackwater. 120 feet wide at the ford, wide 

valley, 360 to 400 feet deep; ascent on the south side by five 
broad ten*aces of sand and gravel. A good bridge two miles 
below the font. 

4. Chilacco River, about forty yaids wide, swift current. At the 

crossing place fine grassy flats, rich soil ; valley about 250 to 
300 feet deep. 

5. Sinkut Lake River. Fine grassy flats, rich soil, thirty to thirty- 

five yaitls wide : a good bridge. Valley 250 feet deep. 

6. Stony Creek, twenty-five to thirty feet wide, deep at both banks ; 

descent over several terraces 400 to 420 feet. This creek 
joins the Nechacco, and for a considerable distance up ru'ns 
in the same valley as the latter ; wide flats, with rich soil and 
luxuriant grass intervening. It discharges T. Chaka Lake, 
which, according to the C. P. R. survey, is 2,349 feet above 
the sea. 

7. Nechacco River,* south branch, 150 yards wide, strong current of 

deep water. No bridge or ferry. 

8. Nechacco, north branch, or Stewart's River, 200 yards wide. 

Ferry. Highest part of the trail between the two branches, 
600 feet. From this point there is a fine view to the west- 
ward, of the Cascade Mountains. Flats along river thickly 
timbered. 

9. Nine-Mile Creek, twenty-five to thirty feet wide. Bridged. Some 

good land along the banks. 
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10. Salmon Eiver, west branch, fifty to sixty feet wide; valley 

nanow, about 150 feet deep, bridge broken; horses have to 
swim. 

11. Swamp Creek, or ea^t branch of Salmon River, thirty to forty 

feet wide; flats flooded by beaver dams. The feed is in 
patches, poor and thin. White Mud Creek, dischai-ging into 
the west branch above the crossing, is about fifteen feet wide ; 
the trail crosses it three times. The countiy between the 
branches is all sandy and gravelly, in ridges, with boggy 
creeks, and small lakes or swampy lagoons. 

12. Crossing of Carp-Lake, ninety yards wide. Horses swim for 

about twenty yai-ds ; the bottom on both sides is fine gmvel. 

13. Long Lake Rivei*, upper crossing fifty to sixty yaixis wide, rapid 

current, about four feet deep. Splendid ti-out-fishing. A 
mile and a half below the crossing the river falls about 120 
leet over ledges of dioritic rock. From near the falls the 
tiail leaves the river and joasses through a countiy of steep 
mounds, or hills and hollows, and long naii'ow ridges of 
gravel, which look as if piled up by ice action. The pebbles 
and boulders ai-e well rounded — diorite, gi-anite, garnet-gneLss, 
quartzite and sandstone. 

14. Long Lake Eiver, lower crossing at outlet in McLeod's Lake. 



Character o( 
the country. 



Thedi\ide 
between Arctic 
and Pacific 
jnraters. 



The country between these streams is all more or less undulating, and 
the soil light, sandy and gravelly. Some of the ridges and mounds ara 
composed almost enti>»ely of rounded gi*avel, with deep intervening 
depressions. Immediately south of the Chilacco Eiver bridge these 
ridges and hollows ui*o very remarkable. Many of the latter are cup- 
shaped, the sides i-isiiig at an angle of thirty-five or forty degrees to fifty 
or 100 feet. Some of them are diy, while others enclose small lakes or 
pools without visible outlets. According to the barometer readings 
taken each day, the highest elevations on the trail between the several 
streams vary from 300 to 600 feet. And the lowest points between 
Quesnel and McLeod's Lake are the crossings of the two branches of the 
Nechacco Eiver. The highest point is crossed near Pantage Lake, a 
few miles south of Blackwater. Between Swamp River and Cai-p Lake 
the country is generally flat, with a poor sandy and gravelly soil, mostly 
covered with thick forest of pine and spruce, with some balsam fii'; very 
little grass. This country forms the divide between the watera of the 
Arctic and Pacific Oceans, and is about 2,500 feet above sea level. From 
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hero the axis of the divide loinB south-easterly to the Giscome Portage 
road, and thence describes nearly the half circumference of a circle, 
having a radius of about 100 miles to the Leather or Yellow-head 
Pa88, 3,746 feet above the sea, in the main chain of the Eocky Mountains. 

We reached the Carp Lake Crossing at 11 a.m., and tried to make a carp Lake 
raft, but were not successful, as there were no trees near by of sufficient 
size. When oui* pack train arrived, which was not till 3 p.m., we 
put the " Nechacco" together, and by 6 p.m. had landed everything 
on the opposite bank. The " Nechacco " was a light-framed boat covered chuivM boat, 
with canvas, about five feet wide and eighteen feet long, flat-bottomed and 
square at both ends. It was >^ent to British Columbia for this expedition. 
We put her together first at the Nechacco crossing, hence the name. The 
operation did not occupy more than forty minutes. When travelling the 
whole folded together, and was easily packed on one horee. For crossing 
lakes and rivers, and for down-stream woi*k, it was found to answer admir- 
ably, and often saved the delay which would have occuiTed in making rafts 
w canoes. Every exploring party travelling in such a country as British 
Columbia should have one of these boats. Very great impi-ovements, 
however, might be made in their portability, and if shaped, as they might 
he, 80 as to bo suitable for ascending against a ciUTcnt, they would be of 
much greater value for exploring purposes. 

As there was no feed here, the horses had to be sent to a swampy 
flat some distance off. The trail along Cai'p Lake, and thence to the 
crossing, was reported as very bad, and running for a long distance 
in the water. I therefore decided to lighten the horses by taking 
a load in the boat, especially such things as might be seriously 
<l«niaged by being wetted. It was a veiy wet moniing, and I was, 
therefore, unable to make an accurate sketch of this water ti'averso. 
The distance is, however, approximately eleven miles and-a-half — 
liamely. Carp Lake, five and-a-half miles; river, four miles; Long ^ ^^ 
l^e, two miles. The river is about sixty to eighty feet wide, three ^^®''- 
to five feet deep, with a sandy and gi*avelly bed. It winds a good 
<feal, and is obstructed by timber jams: we had to make a portage 
wer one of these, and to cut a passage through three othere. Both 
•hove and below Long Lake a very short time suffices to catch a dish of 
fee trout, from a pound to a pound and-a-half weight. There appear to pi^^trout. 
wtwo kinds, one quite like the common brook trout; the other has a 
teiad red band along the centre of the body from head to tail, and the 
^ is as red as that of salmon. 
We reached Fort McLeod on the 28th of June, twenty-four days from. 
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QaeBnel, including one day at Blackwater, one day at the Nechacco 
ci'ossing, and two days at Fort St. James. On the 5th, 6th, 9th, 13tli 
and 27th we either started late or camped soon after mid-day. Thus it 
may be said that we travelled eighteen days, and assuming the distance 
to be 221 miles, to have avei'aged about 12*2 miles per day. Between 
Stewart's Lake and Port McLeod much of the forest had been burnt, and 
the trail was constantly obstructed by large fallen trees, often forming a 
perfect network of logs, all of which had to be cut through and removed 
before the train could pass; in consequence, though we started early 
and camped late, the distance ti'avelled each day was comparatively 
small. 

As there is no trail beyond McLeod's Lake, oui* pack-train left us 
there and retui'ned to the depot at Blackwater. Henceforth our journey 
was to be by water, and from the 28th of June to the 3rd of July was 
occupied at Fort McLeod in making the necessaiy preparations. 

We had brought two Indians, Baptiste and Ahquon, with us from 
Stewart's Lake. They were engaged there by Mr. Hamilton to accom- 
pany us as far as the Eocky Mountain Portage, and he spoke highly of 
them as good canoemen and guides on the river. They neither of them, 
however, deserved the chamcter given them. Baptiste deserted us at 
McLeod, and Ahquon, whom we persuaded with difficulty to go further, 
proved to be of very little use, either as hunter, canoeman, or guide. It 
is, however, tnie that he devoted a great deal of time and energy to the 
occupation fii'st named, but whenever the field extended beyond his own 
pei*8on, which was rai*ely the case, his efforts wei*e wholly unsuccessftil. 
A large number of Indians were assembled at Fort McLeod, but Mr, 
McKenzie could not induce any of them to accompany us, the reason, as 
I afterwards discovered, being that Baptiste had been telling them that if 
they did so they would be stai-ved and otherwise ill-treated. When at 
Stewart's Lake I had arranged with Mr. McKenzie to let us have a light 
pine boat, which he had just built there for his own use, and which 
he was then about to take round to McLeod's Lake by Fort George and 
the Giscome Portage, expecting to ari'ive there about the same time as 
ourselves. This was a fortunate circumstance, as we had gi*eat difficulty 
in getting one very poor canoe at Fort McLeod, and if we had not had 
the " Nechacco " and the " McLeod," Mr. McKenzie's boat — we should not 
have been able to continue our joui»ney. 

I shall now give regular extracts from, my diary, beginning* on the 
3rd of July, the day wo loft Foi*t McLeod, and embarked on the waters 
of the great Unjigah. 
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After several hours spent in getting the Indians to make up their 
mindd about going on with us, it was at length decided that Baptiste 
would leave, and that we should take in his place a French Half-breed 
lad, Morice Deschamps. This settled, we loaded our boats, and at 2.30 Leave Fort 
p.m. were under weigh and floating down stream in the following oixier, 
the boats being all freighted to their utmost capacity : — 

In the " McLeod " Self, Ahquon and Deschamps. 

In the " Nechacco " Mr. Webster, Professor Macoun and John 

McClennan. 
In the Canoe James Anderson and Thomas Hillier. 

We hoped to be able to make a micrometer sui'vey of the river, and survey of the 
commenced to do so, but after having gone about two miles I saw that 
Anderson and Hillier were quite incapable of managing the canoe, and 
were incuiTing very considerable danger. I had, therefore, just requested 
Mr. Webster to give up the survey, when I saw the canoe, in trying to upaetungof 
gain the bank to stop for the next sight, whirled helplessly into the 
bi-anches of a fallen tree and turn over in a swift current. Neither of 
the men could swim, and they had a somewhat nai*row escape. Auder- 
soQ managed to reach the shore, but Hillier was swept away down the 
stream holding on to the canoe. We, however, succeeded in overtaking 
it, and towed it safely to the opposite shore. Both the men were consider- 
ably frightened, but fortunately not othei'wise injured. Except one bag 
of bacon and a small valise, everything in the canoe had gone to the , 
bottom, making rather a serious reduction in our stock of provisions. 
Game and fish will have to supply its place. Thus ended our first days 
jooruey on the river, and the rest of the afternoon was occupied in drying 
clothes, catching fish and re-arranging our cargoes. At the foot of the 
island on which we are camped, an immense timber-jam completely blocks 
the river; there is, however, now sufficient water to float our boats in 
tbesm^l channel at the back of the island. At low- water a portage of 
both boats and cargoe has to be made here. 

July 4th. — Started at 7.30 a.m., and after getting our fleet through the 
Mnow channel, we proceeded on our course down the river. In about 
lour miles we entered Trout Lake, a picturesque sheet of water about Trout uke, 
two miles long and one to one and-a-half miles wide. It is pretty closely 
wnounded by low wooded hills, but on the north side, about a mile above 
4e owlet, there seems to be a naiTOw valley extending back towards the 
Piwnip, and an easy route would probably be found through it to that 
ri?er. Except where burnt patches occur, the country around is every- 
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where thickly wooded with spruce, cottonwood, poplar, birch and aspen. 
Immediately below the outlet we halted for lunch, and while the ketde 
was boiling several fine trout wei'e caught, and also the first specimen we 
had seen of the beautiful " Arctic Trout," This fish is only known in the 
waters which flow to the Arctic Ocean, and is probably the same species 
figured and described by Eichardson in his "Fauna Boreali Americana" 
as Thyviallus signifer, Backs Grayling, Poison Bleu, of the Fi*ench 
Voyageurs, and Hewlook Powak, of the Esquimaux, denoting wing-like 
fin. Eichai'dson does not mention it, however, as occurring south of the 
62nd pai'allel of north latitude. Where we fii'st caught it, was about 
latitude 55° north. 

After lunch we proceeded down the river ; two strong rapids over 
large bouldera occur in the firet two miles, then about eight miles more 
of a winding course, generally between high wooded banks, brought us 
to the Parsnip. Both rivera are now at their highest summer level ; the 
water of the Pai'snip is white and turbid, while that of Pack River is 
clear and dark. For a considerable distance the two flow side by side 
without mingling. The Pai-snip is about 100 yaixis wide, with an even 
swift current, and Pack River has a width of about seventy or eighty 
feet. We camped at 5.30 p.m., at about two miles below the junction, 
on a low flat island, timbered with spruce and lai*ge cotton-wood, around 
which the river flows in two now apparently nearly equal sized sti^earos. 
At low water in the fall, however, the northern channel is neai'ly dry. 
It was, perhaps, up this northern channel that Mackenzie passed at high 
water in 1793, and thus missed the junction of Pack, or McLeod's Lake 
River, of which he makes no mention either on his upwai-d journey in 
June, or on his return in August. 

We had learnt from the Indians at McLeod that the trail for the Pine 
River pass left the Parsnip at the junction of the first large stream, on 
the left, above Pack River, and I determined, before going fui'ther, to make 
an attempt to explore this pass. Accoi-dingly on the following morning, 
5th July, I started at *1 a.m. in the McLeod, with Mr. Webster and our 
two Indian boys, Morice and Ahquon, leaving the rest of our party 
encamped on the island till oui' i*etui*n. We took nothing with us but our 
blankets and enough provisions to last four or five days. Our progress, 
poling against the rapid current, was exceedingly slow, and it was evident 
that our Indian boys would not be able to take oui* boat safely up any 
heavy rapid. By 5 p.m., however, we had, I judged, made about twelve 
miles, when we landed on a small island and camped. We were now 
about eight miles west magnetic from the mouth of P«ck River. 
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SthJuly. — Started at T a.m., and continued our upward course. At 
9.09 a.in. we reached the mouth of a river, which we supposed to be that 
leading to Pine Pass. It is fiK>m sixty to seventy feet wide, with a 
strong, rapid current, apparently of snow water, like that of the 
Parsnip. On trying to ascend it, we found our Indians quite unable to 
stem the cuiTent. Mr. Webster and I then landed on the left bank 
and went into the woods to look for the Indian trail. In a short distance 
we struck one, which was well marked through the belts of thick wood, 
but very indistinct and difficult to follow in the open pine forest. After 
following it for about two miles we returned to our boats. From the 
furthest point which we reached, on a plateau or terrace about 200 feet 
above the river, the view fi'om east round to south was limited by level 
frfVeet country. To the north-north east some high rounded peaks 
were visible, probably fifteen or twenty miles distant, while the main 
valley seemed to ti*end more easterly and to pass behind the level 
country in that direction. There is no doubt that this is the route by 
which the Indians reach Fort St John in ten days. 

At 11.30 a.m. we again turned down stream, and, in forty minutes, 
arrived where we camped last night. Leaving this again, at 1.30 p.m., 
we reached our camp on the island at 3.50. The country along the country 
Pai-snip is generally level ; the immediate banks of the river are, for parenjj^vw. 
the most part, low, but, in some places, rise to as much as eighty or one 
hundred feet, showing steep slopes, composed of sand, clay and gravel. 
For some ten or fifteen miles, midway between the mouths of Pack 
River and of Nation River, the channel is much cut up by islands, and 
"slews," or side channels. Most of these are dry at low water, and large 
timber jams generally occur where they branch off from the main stream. 
Where they again join the river they may often be mistaken fortributaiy 
streams, or, when coming up stream, for the main channel itself. 

Ith July. — Started at 7 a.m. ; heavy dew ; very fine and bright. Ther- 
mometer 60°. Soon after 11 o'clock we had made about fourteen miles, 
floating with the current, when we landed for our midday meal. Mr. 
Webster took observations for latitude, and I exposed two plates for 
^W8 of the mountains to the north and north-east. At 12.45 p.m. we 
'©^mbai'ked, and, at 4.45, camped on a low gravel behch, directly 
opposite the mouth of Nation Eiver. At several points on the river, ^ 

^ ' Camp «t mouui 

P*»sed this afternoon, rocks crop out ; they are all of the same ^ ^^^^^ ^^^' 
^Iw^raeter : thin-bedded, bluish-grey, sandy limestone shales, much 
^versed by veins of calcspar, and dipping at high angles in various 
^i'wtions, but most frequently to southwest. The countiy around our 
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camp is low for a considerable distance. It rises fi'om the river valleys 
by successive teiTaces or benches to about 350 feet, but the average level 
of the country is, probably, not more than 160 feet above the river, 
gi'adually rising, however, towai-ds the mountains to the north. Much 
of it has a veiy desolate aspect, owing to the forest having been burnt, 
leaving leafless trees and bare white poles. The view facing page W 
was taken from this camp, looking up the valley of Nation Eiver. To 
the south-east no hills are visible ; to the south and south-west twenty to 
twenty-five miles distant, are the Nation River and .Omineca Mountains ; 
to the north and north-east the outlying spurs and foot-hills of the western 
slopes, as well as some of the higher peaks of the Rocky Mountains are 
visible. None of the latter are, probably, aa much as 7,000 feet above 
the sea ; on some of them the snow still lies in patches, but they aA 
all below the permanent snow line. 

Sth July. — Very fine and clear ; heavy dew ; thermometer, 56^ at 6 
a.m.; barometer, 28.28. While breakfast was preparing, I ascended one 
of the gravel teiTaces, about fifty feet above our camp, and took two 
photographs, looking up the valley opposite. Stai'ted at 7.55 a.m. ; 
halted for an hour at noon ; took observations for latitude and photograph 
of mountains, bearing east, 30° north. At 4.45 p.m. my sketch of the 
river showed a distance of about thirty-two miles from Nation River. 
Here we landed, on ^the left bank, and made om' camp alongside a 
deserted hut, once inhabited by " Nigger Dan." It was a lovely spot ; 
in front, the broad, 8wif1>flowing river, on the opposite shore, fully 300 
y^ixls distant, a gently nsing, wooded country ; and, beyond, a magnifi- 
cent view of I'ocky precipices and snowy peaks. " Nigger Dan/' who, 
Butler says, is looked upon by the Indians " as. something between a 
beaver and an American bear,'* had certainly shown veiy great taste in 
his selection of a site whei'oon to erect his dwelling ; but, perhaps, the 
proximity of a rich " bar " had, in reality, more to do with the selection 
than the beauties of the suiTounding landscape, 
piniay Porks. 9th July. — Started at 7 a.m., and at 9.15 reached the Finlay Forks. 

A very swift, eddying current ran along the ng^t bank of the Parsm'p, 
and, to avoid this and reach the opposite shoi*e, without being carried 
down the rapids below, we were obliged to go some distance up the right 
bank of the Piniay ; we then crossed over and were swept rapidly down 
the left shore, when, rounding a sandy point at the angle formed by the 
two rivort*, a few vigorous strokes of the paddle brought us into still 
water. We landed here, and Mr. Webster observed for latitude, while I 
took a photograph, looking north, or directly down the river towards the 
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Rnlay Eapids, about a mile below. When we reached these, all bands Finiay RapWs. 

had to go to work " portaging." At 5.30 p.m. everything was safely 

landed below the rapid. At the fii*st caiTying place we lifted the 

Nechacco and the canoe over the rocks, and the Indians ran the McLeod, 

lightened. The whole rapid may be run easily, with good canoe-men, 

without any danger. It is barely half-a-mile in length, and now the river 

is nearly the same width, with plenty of water over the rocks. At 6.30 

p.m. we camped on the left bank, about two miles below the rapids. 

Here Peace Eiver entei^s the main chain of the Eocky Mountains, and 

commences the westerly course which it afterwards maintains through 

nearly five degrees of longitude, or to the confluence of Smoky Eiver. 

The relative positions of the latter and the Finlay Eapids, according to 

our obsei'vations, are : — Smoky Eiver Forks: longitude, 119° 6' 45" west; Difference in 

latitude, 56° 11' 20" north. Finlay Eapids : longitude, 124° west ; ^°'«**"**~- 

latitude, 56° north. Sir Alexander Mackenzie's position for The Forks 

is longitude 117° 35' 15" west ; latitude, 56° 9' north.* 

lO^A July, — This morning we decided, if possible, to ascend one of the The Rocky 
high snowy peaks, which were now close in front of us. At each turn of 
the river we expected that the remarkable conical mountain, depicted in 
" The Wild North Land," page 271, would break upon oui* vision. In 
this, however, we were destined to be disappointed, and I can now state 
that no such mountain exists in any part of the Peace Eiver Pass. At 
about four miles below our last camp, however, a turn in the river brought 
as quit^ close beneath one of the highest peaks, apparently rising almost 
perpendicularly from the river. After a critical survey of it from the 
opposite or right bank, I thought we could reach the summit ; at all 
events I determined to attempt it, and we accordingly cix>S8ed to the left 
bank and selected our camp. For a considerable distance here, both sides 
of the river are thickly fringed with alder bushes, and before our tents 
could be pitched a good deal of clearing was necessary. It was too late 
for our ascent of the mountain, but in the afternoon, Mr. Macoun and I 
ascended a rooky spur a short distance in rear of our camp to reconoitre ; 
we reached a height of 950 or 1,000 feet above the river. I took sevei^al 
Wrings from this point, and was also able to determine the best route 
for our ascent the next day. This seemed to be up a leading ridge on the 
ojher side of the valley of a small brook, which entered the river about 
half a mile below our camp. We accordingly made our way across to 
this ridge, and on reaching the axis of it, I was sui-prised at finding what 

* See remarks on map of our route, page 31, 
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appeared to be a well worn Indian trail. A closer examination, however, 
Rocky Mountain showed that it wa« a path made by the Rocky Mountain Goat (Aploceras 
montana), and I at once concluded that it would lead us by the easiest 
path to the highest summit of the mountain, and therefore determined to 
follow it on the moiTOw. 

This has been the hottest day we have had this summer ; at 4 p.m. 
the thermometer stood at 84^ in the shade, and 74° in the tent at 9 p.m. 
For the first time mosquitoes are numerous and ti'oublesome. 

WthJuly, — After breakfast I called for volunteers to accompany Mr. 
Macoun and me up the mountain, and at about 8 a.m. we set out, 
steering through the dense forest in reai' of om*^amp for the rocky spur 
on which we had found the trail the previous evening, and which ran 
down with a gradual slope to near the mouth of the small bi-ook already 
mentioned. There had been considerable discussion in camp upon the 
probability of our being able to reach the summit; one of our party 
confidently asserting that it was quite impossible. So fai* as his own 
power of climbing was concerned, his opinion proved correct; as when 
we still had some 1,500 feet to ascend, he gave it up, and lay down to 
await our return, reiterating his opinion that none of us would ever reach 
the summit; and doubtless to persons unaccustomed to alpine climbing 
the undertaking might appear somewhat formidable. At about 2 p.m., 
however, we arrived there notwithstanding, and though it had cost us 
five and-a-half hours of continuous toil, we were amply repaid by the 
magnificent scene around us. We were now 4,590 feet above our camp, 
and about 6,220 feet above the sea. To the north the river lay directly 
beneath us, at probably less than three-quartei's of a mile of horizontal 
distance, and beyond it, from north-west to north-eaat, stretching away 
for twenty or thirty miles, a perfect sea of alpine peaks and lidges. To 
the east and south a similar scene met the view, while to the south and 
west we looked into the valley of the small brook we cix)ssed in the 
morning, and up to ita soui'ce in an alpine lake; on the other side, and to 
the right of which, were the rocky peaks we had passed in full view on 
our left; ^hen descending the Parenip. None of the summits appeared to 
differ much in height from that on which we stood. On all of them 
snow lay in patches, sometimes of several acres in extent, but no glaciers 
or permanent snow-peaks were to be ween. At similar elevations, two to 
three degrees further south, many of the highest points ai*o pennanently 
covered with snow, and extensive glaciers occupy the intervening 
valleys. 
At 2 p.m., when we reached the summit, the thermometer registered 
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82®, and at 4 p.m., a few hundred feet below, it stood at 84°. Wherever 

the snow had disappeared, the ground between the rocks was cai-peted 

with a profusion of lovely alpine plants in full bloom, aflfoixling a rich 

harvest to my colleague, Mr. Macoun. The limit of trees was at about Lovely aipine 

4,000 feet, but a few scattered and dwarfed spruces, three to four feet 

high, were obsei'ved up to about 4,500 feet, above which neither trees nor 

shrubs of avy kind were seen. 

We had just returned to camp, when wo were suqirised to see a large 
canoe full of men poling up under the opposite bank. They turned out unexjMcted 
to be old acquaintances of Professor Macoun's, on his previous trip up 
Peace Eiver; Mr. King, from St. John, and Charles Dumas, or 
*^ Charlette," post-master at Hudson's Hope, on their way to Fort McLeod 
for stores. They had killed a moose the day before, and were well 
sapplied with fresh meat, but had been a long time without flour, and, 
as we had not tasted fresh meat since we left Quesnel, we were mutually 
w^ell pleased to effect an exchange. 

The outline sketch facing page 44, which was taken from our next 
camp, looking south, will aiford some idea of the character of the peaks 
t«> the eastward of the one on which we stood. 

12th July. — Mr. King left on his upward journey at 8 a.m., and at 9 
we were under weigh. Before parting, Dumas had given us a letter of 
introduction to his wife, who was left in charge at Hudson's Hope, and 
in it had requested her to assist us in getting the horses which the 
Company keep there for the purpose of transporting their goods across 
the " Poi'tage of the Mountain of Rocks," anrl which were now kindly 
placed at our disposal. 

At about a mile and a half below our camp we passed the mouth of 
Bamaixl River, a large mountain torrent coming in from the north, and, BaraMti River. 
a short distance further on, I landed and exposed a plate, in the hope of 
secui-ing a view of the mountain we ascended yesterday, but the day was 
very unfavourable for photography — the thermometer at 80° in the 
shade, and a yellow haze pervading the atmosphere. Wo were now pass- 
ing through the main chain of the Rocky Mountains, and, for the next ten 
miles, the summits on either side (4,000 feet above the water) are barely ^ 
a couple of miles apart. Notwithstanding this,! do not think there is no difficulty in 
any serious impediment in any part of the pass to the construction of SS»Sy thro^u 
either a waggon road or a railway, especially along the right bank. The ^^ **"' 
only really difficult portion is that immediately opposite, and for a short 
distance below the mouth of Barnard River. The view, pago 42, is fi*om 
a photogi-aph taken on the 2l8t Sept., on the beach, 150 yards above the 
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View of Mount mouth of Barnard Eiver, When we passed down, in July, the steep, 
stony beach on the left was completely covered, and the water ran along 
the edge of the wqods fifteen or twenty feet above where our boats 
are seen. 

This afternoon we came to a small rapid whei'e we thought it pmdent 
to let the boats down with the line ; this was accomplished without 
accident, and, at 4 p.m., we camped below it, on the left bank, having 
made about fifteen miles. The first fossils we had seen on the river wei'e 
found this afternoon at the rapid, in pebbles of hard black shale. They 
had, apparently, not been moved far, and I wished, if possible, to find 
them in place. A short distance below our camp, a steep, rocky spur 
projected into the river. This I afterwards named Fossil Point, from 
the fact of the limestone which forms it holding a great variety of fossils, 
but, probably, of quite a different formation from those, found at the 
rapid. Below our present camp the valley appeai*s to open out 
considerably, a circumstance probably due to the change in the character 
of the rocks, and to their less disturbed condition, as we recede from the 
main range of mountains. 

1 Sth July, — This being, in every respect, a most interesting locality, 
I determined not to move camp. We accoMingly devoted the day to 
geological and botanical work. A considerable collection both of fossils 
and plants was secured, and, as the hazy condition of the atmosphere 
precluded photography, I made an outline sketch, already mentioned, of 
the magnificent view of mountain peaks as seen from Fossil Point. The 
sketch was taken about 150 feet above the water, looking south up the 
valleys of two large streams, which join the river a short distance 
above our camp and less than a mile apart. One of these is known as 
Clear Water River ; the name of the other, if it has one, was not 
ascertained. 

14:th July. — Start at 6.30 a.m.; at 9 we reached the upper end of the 
Eapide-qui-ne-parle-pas, why so called is not obvious, as the noise of its 
water can be heard very distinctly and for a long distance. As we had 
no good canoe-men, or any one in the party^who knew the rapid, I 
thought it best to avoid all risk by letting our boats down along shore with 
• the line. At noon we reached the Na-bes-che, or BigHoi^i Eiver, aboat 
eight miles from Fossil Point, and, as there appeared to be a heavy 
thunder storm coming on, we landed, and camped on a low flat at its 
mouth. The afternoon was spent in fishing and in repairing the 
"Nechacco," the canvas having got a little cut on the rocks whew 

Otter-toU Biver. descending the rapids. The Na-bes-che (Indian for Otter-tail Biver) 



View from 
Fosril Point. 



Bapide-qui-ne- 



Bapid 
parle-] 



Digitized by 



Google 



REPORT BY AliFRED R. C. 8ELWYN. 45 

is now about seventy or eighty feet wide, with a rapid cuiTent of clear 
water, about eighteen inches or two feet deep. Some fine Ai'Ctic 
trout were caught here. About 3 o'clock it commenced to rain and 
continued till 8 p.m., accompanied by heavy thunder. This is the fii*8t 
rain we have had since we left McLeod's Lake. 

15i^ July, — This morning the mountains ai*e all shrouded in mist. 
Embarked at 9.30 and made about eight miles, when we landed for lunch 
on a rocky point of sandstone. The view, page W, looking up the river, 
is fi'om a photogi'aph taken at this point. The mountains were still 
covei*ed with fog, and are, consequently, not seen in the pictui'e. The 
valley has now widened out, and broad flats rise in teiTaces from the 
margin of the river and extend back to the foot of the hills on either 
side ; to the south these are for the most part thickly wooded with spi-uce, pi^tg ^^a 
poplar and biych, while, to the north, they are well grassed and almost *®""**^ 
bai'e of trees, the flats are all thickly wooded with small aspen poplar. 
At 2.40 p.m. we continued our voyage down the river with a very sti'ong 
current, which carried us along at not much less than five miles an hour. 
Two considerable streams were passed to-day, coming in neai'ly opposite 
each other ; and at 5 p.m. we camped on the left bank, opposite a 
considerable outcrop of rocks, which I pro]X)sed to examine next morning. 
Our lain to-day has been about nineteen miles. 

l^th My, — This moniing 1 cix)ssed the river and examined the rocks ; 
they were all massive-bedded, dark grey, very calcareous sandstones, 
through which fossils were sparingly distributed. The dip was to the 
east at 30° to 40*^. At '7.40 a.m. we proceeded on our journey, and 
at 12.30 reached the portage. We landed at Gust's House ; (see map) j^^^^ ^^^ 
here the banks are about forty feet high and very steep, of sand and gi'avel ;%!»'■*•«•• 
about three-quai-ters of a mile lower down there is a much better landing 
and camping place ; had we known of this, it would have saved us the 
heavy work, which we had now to do, carrying everything to oui' camp 
on the top of the cliff with the thermometer at 84°. 

VlihJuly, — At 5.15 a.m. I started with Morice to walk to the other 
end of the poitage. At 9.50 we reached the edge of the upper teirace, 
overlooking the " Hope of Hudson," situated on a small flat on the H,,dj^„,g j, 
opposite side of the river, and some 600 feet beneath where we stood. 
On the bank of the river we found a small canoe, in which we ci^ossed 
to the Post; our aiiaval created considerable excitement amongst the 
Indian women, children and dogs, who were the only occupants. Monce, 
however, explained our business, and we learnt that the men were all 
away hunting, that there Was nothing to eat at the post, and that Mrs. 
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Dumas, to whom our letter was addressed, was on the other side of the 
river setting snaies for rabbits, on which they had to depend for subistence 
till the hunters retui'ned. On our way across I shot four parti-idges, 
and when Mi's. Dumas returned she set to work to cook these for our 
dinger. They were not plucked, that being too tedious an operation, 
but skinned, cut into quai-ters and fried with moose fat and a few onions. 
While we were satisfying our hunger on this savory dish, some of the 
children had gone into the woods and driven in four horses; the 
"rigging," a curious combination of wood, raw moose leather, buffalo 
skins and old blanket, together making up the pack-saddles, was hunted 
up and placed in the canoe ; the horses were then led down to the river 
and with the aid of sticks, stones and yells, made to swim to the opposite 
shore, we following them in the canoe . A short time was occupied in 
Return with the Saddling them, and we then stai-ted on our return, reaching our camp at 
the other side at 6 p.m. During the day the rest of the party had been 
busily employed. Professor Macoun, accompanied by one of the men, had 
ascended and explored the Horse-head, Bull-head, or Butfalo's-head 
mountain ; * Mr. Webster had taken obsei'vations for latitude and 
variation, and explored .the entrance to the cafion a mile and-a-half below 
oui* camp; while tlie others had taken apart and packed the " Nechacco," 
hauled up and "cached " the "McLcod" and the canoe, and carried the 
remainder of our stores to the top of the clitt'. It has been very hot and 
hazy all day, thei*mometer 72° in the shade ; lai'ge horse-flies very 
numerous and troublesome ; I had the horses all tethered befoi^e dark to 
prevent them sti*aying into the woods. 

18^A July — At 7.30 a.m., McLennan, Hillier, Ahquon aud Morice started 
with the four horses packed, for the other side of the portage. To take 
all our cai'go across two or three more trips will be required. Busy all 
morning drying plants, ticketing and packing specimens and sorting and 
packing stores to be left at Hudson's Hope for our return trip. In the after- 
noon I examined the rockn at the cafion. At 6.30 p.m. the men returned 
with the pack horses ; I had always been undjDf the impression that this 
canon was a part, indeed the principal part, of the cut or gap through the 
Eocky Mountains, whereas I now tind it can scarcely be considered to 
be either physically geologically, or orographically connected with them. 
The name, moreover, has hitherto been incorrectly given, and hence, 
perhaps, the erroneous impression respecting it. It should be " The 
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* See " Wild North Land/' Capt. Butler, pages 243 and 244. 
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Canon of the Mountain of Rocks," * referring to the entirely isolated 
rocky hill, which I have named Portage Mountain, and the base of which 
forms the caflon, and in no way to the Rocky Mountains^ which are some 
thirty or forty miles to the westwai-d. 
IHhJuly, (5 a.m., thermometer 48.°) — It is so hazy this morning Mountains 

. 1 . ^ , , . . ... 'i . ^ hidden by haze. 

that v^e cannot see the mountains in any direction, not even those two to 
three miles distant. The horses have sti-ayed during the night ; sent the 
Indians out to look for them. At 8 a.m. they returned with the horses, 
and at 9.30 started to ci*oss the portage with the second load. In the 
afternoon I went down to the canon and took two photographs. Mr. 
Webster started with Morice to walk round the cafion to Hudson's Hope. 
There are great numbers of rabbits here, but the grass is so long it is 
impossible to shoot them ; at dusk I shot a ])orcupine. Men and hoi-ses 
returned at 10.30 p.m. 

20th July, (9.15 a.m.) — Hoi*ses loaded and read}' to start. Breakfasted 
on porcupine. Very hot and hazy all day. At 3 p.m. Mr. King arrived Arrival o«Mr. 
from Fort McLeod with two canoe loads of goods ; one canoe he sent ForfncLeod. 
adrift down the caflon on the chance of it being carried safely to Hudson's 
Hope. The men and horses did not get back this evening. 

21st July. — Pack train in at 6 a.m. At 9.15 we started on our last trip 
all hands accompanying the train. Mr. King has yet to bring his stores 
over. The trail, as laid down on my map, is from the paced measurements 
which 1 made of it to-day, showing it to be 11.81 miles from the top of 
the first terrace, about a quarter of a mile from Gust's house to the stock- 
yai*d on the hill opposite the post. At 5 p.m. we had everything across 
the river and our tents pitched between the houses at Hudson's Hope ; 
Mr. Webster and Morice had ariivod at 6 a.m., having passed two rather 
uncomfortable night« in the woods. The distance round the canon ^Ii\ ungth of the 
Webster estimates at about twenty-live miles. My barometer refidings **"**"' 
make the highest point of the portage trail 901.9 feet above Hudson's 
Hope, and 631 feet aljove the river at Gust's Hotise, giving a fall of 270 
feet from the upper to the lower end of the cafion. The average readings 
in July at Gust's House, give 1,534 feet above sea; the average readings EievaUoiu. 
at Hudson's Hope give 1,262 feet above sea, which would show a fall in 
the cafion of 272 feet, or two feet more than by the previous calculation. 

The average of eight readings in July — 17th to 24th - at Hudson's 
Hope, gave 28.79, and the average of twelve readings there between the 
9th and 15th of September, gaye 28.78. 

*Sir Alexander Mackenzie. Dage 392 of his Voyages, speaking of this portace, Ha>'s: "We soon 
iftcr came to the carrying place called the Portage de la Montagne de Roches, latitude 56. 35. 51 north." 
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Arrangomente 22nd, July, — Arrangements had now to be made for our farther pro- 

for continuing j i . i /. 

our journey. gress down the river, and for our contemplated exploration of Pine Elver 
Pass. There were no canoes or boats available at Hudson's Hope, and we 
only had the **Nechacco." After consultation with Mr. King, it was decided 
to construct a large raft, which, with the "Nechacco," would carry every 
thing, both Mr. King's stores and ours, as far as Fort St. John, where we 
should have to build a good canoe for our trip up Pine Eiver, and down to 
Smoky Eiver. I was occupied to-day plotting my traverse of the 
portage, and examining the sections of the rocks in the creek above the 
Post and up the river towards the foot of the rapids, McClennan and 
Andei-Bon putting the "Nechacco " together. 

23r^. July, — Chai'les Dumas (Chai^lette) went over the portage yester- 
day and brought a load of goods back, aiTiving about midnight. He had 
no pack-saddle, and he had been searching for the horses and without 
food since the morning ; Anderson, with Morice and Ahquon, making 
poling-s ticks, finishing the ** Nechacco" and repairing tents; McClennan 
with Baptiste Lafleur, at work at the raft on an island half-a-mile down 
the river. To-day a heavy rain storm passed to the southward, only a 

Jine vegetables. f©w dmps fell hcro. Charlotte cultivates a small garden, and vegetables 
of all kinds grow splendidly. He has potatoes, cari'Ots, pai*snips, onions, 
turnips, french-beans, beets and barley. These were all planted or sown 
between the 1 5th and 24th of May. The potatoes, turnips and onions 
are already a fair size arid fit for use. Wheat has not yet reached this 
pai-t of Peace Eiver, but would doubtless give an excellent ci-op. 

24ith July. — After breakfast I stai^ted in a small canoe with Ahquon 
and Morice, to examine the locks up the river. In trying to pole up the 
firet rapid, which occurs at the mouth of the small creek, immediately 

Capsized In th 8'l>ove the post, they upj^t the canoe in quite shallow water. I was rolled 

^P*^- out but held on to the canoe. They let go and sci-ambled to the shore, 

yelling and vociferating, but doing nothing more effective to pi'event 
myself and the canoe being carried down the stream, which we accord- 
ingly were ; after rolling over once or twice in the cmTcnt, still holding 
on to the canoe, which was now bottom up, I managed to get astride of it, 
and then had time to contemplate the situation, which was not altogether 
an agreable one. A due regard for note-book, watch, barometer and 
compass, which were in my pockets, prevented my attempting to swim 
ashore. Where I was I could just manage to keep them from further 
wetting, provided the canoe, a round-bottomed dug-out, did not take 
another roll, and to prevent this, the most careful balancing on my part 
was needed. There was now great excitement on shore, in which women^ 
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children and dogs paHicipated, and they seemed to vie with each other 
in making as much noise as possible, but no one knew what to do. The 
canoe had now reached an oddy where it was quietly turning round 
without being carried down, when some Indian lads who had a small 
canoe on the opposite side of the river, paddled oif to my assistance and 
towed me to the bank. I had been nearly a quarter of an hour in the 
water, and felt rather numbed, but othei'wise had suffei'ed no incon- 
venience or alarm, except on account of my note-book and instruments, 
which, however, after carefully drying them, I was very pleaded to find 
had not been seriously injured. A good geological hammer wds the only 
I088, and this was, I believe, found by Charlette in the fall, when a dry 
boulder-covered beach replaced the foaming rapid of the summer. In 
the afternoon I dishar^ed Ahquon and Morice, as it was quite plain fiom Disoharge 

,..«,.,.!,. ,. .« Ahquon and 

our experience this morning of their skill in polmg up swift water, Morice. 
that they would be no use for the work which we had before us. We 
were very anxious, however, to secure the services of some experienced 
canoeman, who was acquainted with Pine Eiver. An Indian nam^ 
Mastie, who was now at the post, was just the man we required. 
After a great deal of talk and all the customaiy Indi-an excuses having 
been made and overcome, Mr. King succeeded in persuading him to 
accompany us, and ho also kindly aiTanged to send with us one of his 
own men from Fort St. John, an experienced old Half-breed hunter and 
voyageur named Luizon. So far everything appeared satisfactoiy, and 
our raft being completed, we prepared to start on the following day. 

2bth July, — This morning Mastie does not want to accompany us to St. 
John, but to go overland with his family to Pine Eiver, where he says 
he will meet us. This we all thought was only a fresh excuse, and both 
Mr. King and Charlette used every argument to induce him to accompany 
08 to-day, but to no purpose. Having loaded the raft and put some light 
baggage in the "Nechacco," we embarked at 2.30 p.m., Luizon with his Leave Hudson's 
wife and small boy in a canoe, Mr. Webster and Hillier in the " Nechacco," ?ohJt '^^ ^*' 
tod the rest of the party, Mr. King, Professor Macoun and self, with 
McCHennan and Anderson on the raft Later we lashod the " Nechacco " 
alongside the raft, ana both were carried swiftly along by the current, 
Hillier aTidj||ftilerson assisting occasionally with the oars. At *J p.m. we 
camped on^e left bank, half a mile below the mouth of Middle Eiver, 
nineteen miles from Hudson's Hope. In 1872, Mr. Horetzky travelled 
from St. John to Hudson's Hope by the trail on the north side of the river, 
•nd calls it twenty-two miles from Middle Eiver to Hudson's Hope. He 
8a3r8 Middle Eiver was then (21st of October) sixty yards wide, with an Middle River. 
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average depth of five feet. We did not see it either on our downward or 
upward journey ; where it joins the Peace the main channel is near the 
opposite side, and a rather large wooded island stands right in front of 
the entrance. I shall here quote Mr. Horetzky's description of the coun- 
try between Middle River and the portage. 

" Between the Middle River and tlie portage we crossed several deep 
i-avines, the outlets of small rivei-s flowing into the main one. The ti-ail, 
though rough in occasional spots, carried us over a very fine coimtiy, 
where the excellent soil and large tracts of fine land facing the south 
would offer great facilities for farming. There was, however, a scarcity 
of wood, but the southern banks and the numerous islands being covered 
with densaforest, afford unlimited quantities of that material for both 
fuel and manufacturing pui*poses." 

26th July. — We were under way at half-past five this morning, and at 
11 a.m. landed at Fort St. John, nineteen miles from our last night's camp, 
or thirty-seven miles from the portage. The geneml character of the 
valley is very uniform; on the south side the hills ai*e thickly wooded, 
on the north they present alternating patches of pi*airie and coppice of 
aspen, poplar, willow and other shrubs, and they rise either abruptly or 
in broken slopes and steps to from 600 to 800 feet above the river. 
These broken slopes commence at about four miles below Hudson's Hope. 
They are evidently the result of the successive slides which have taken 
place in the soft clay shales that here form the banks. The bi'oad terraces 
of sand and gravel which form such a marked feature at and above the 
portage are no longer seen, or occur in such a modified fonn as to be 
scarcely noticed. 

Shortly after our arrival at St. John we were introduced to the 
renowned Daniel Williams, commonly known as " Nigger Dan." In the 
afternoon I took two photographs looking down the inver, and taking in 
the Hudson Bay houses and Dan's hut, and afterwards climbed to a high 
point in rear of the post, nearly on a level with the table land, the height 
by barometer being 639 feet above the river. 

2^thJuly, — A canoe had now to be built for our trip up Pine River, and 
this morning, McClennan with Baptiste Lafleur and Luizon, went down 
to an island about two miles below the post, to seek for a large cotton- 
wood tree for the purpose. 

Mr. King and I rode out to a small lake known as Little Lake (see map), 
about seven miles to the north-west, on the table land. This lake is one of 
the sources of Pine River North, which joins the Peace about thirteen miles 
farther down, at the site of the old Fort St. John. After rising 724 feet 
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we came upon a fine level or slightly undulating country, covered with 
the richest herbage, of astonishing luxuriance ; I have seen nothing in Fine country. 
the Saskatchewan region that at all equals it^ — both the soil and the 
climate here are better ; the former a rich loam, resting on gravel and 
sand, underlaid by the dark nhales of the Cretaceous formation. There was 
no rock at the surface on the south side of the Lake, but numbers of 
large, angular blocks of hard, dark-coloured, fine-grained sandstone, with 
others of quartzite lay along the shore, while, at one or two points on the 
opposite side, there were low bluffs of brown sandstone, with rounded 
and thickly-wooded hills at the back. Mr. King states that fine fish are Q«me. 
sometimes caught here. Suckers of one to two pounds weight, abun- 
dant ; white-fish of about the same size, and a few pike. Be&t and moose 
abound here. 

Similar fine country extends for many miles both up and down the 
river. Professor Macoun and Andei'son walked to the nearest point of 
Pine Kiver North, and passed the whole distance, seven to eight miles, 
through similar country. 

Mr. Webster's observations to-day make the latitude 56® 12' 24'' north, 
and the variation, 26*^ 34', east. 

28th July. — 6 a.m. — Barometer, 28.95 ; thermometer, 58*^ ; cloudy, with 
showers since 10 p.m. last evening. Examined the cliffs about a mile 
below the post and found numerous fossils : inoceramus, large ammonites romOM. 
and otheB Cretaceous forms. McClennan reports the canoe nearly 
finished. 

29th My, — This morning. Professor Macoun, with McLennan, Hillier 
and Anderson went down to help Baptiste and Luizon get the canoe out J^^^n!'* 
of the woods and launch her ; they then bi'ought her up to the post. It 
will take another day to finish her. She is 36 ft. 3 in. long, 2 ft. 3^ in. 
beam amidships, and 1 ft. 5 in. deep. A band of Beaver Indians came 
into the post to-day. They brought eighteen bear and a few beaver 
Rkins, but no fVesh meat. Having completed their trade, they started 
about dusk, all riding, for their hunting ground on Pine Eiver North. A 
heavy shower of rain fell to-day, lasting about a quarter of an hour. 

30th July. — Ascended a high point below the post, took a round of 
bearings and added to topographical sketch. After lunch, broke up the 
Hudson Hope raft, the ropes we lashed it with being now required for 
tracking lines ; earned the " Nechacco " up to the store, whve she was 
to be left till our return ; took photograph of the cliffs at " Ammonite 
Bend," and collected more fossils. This evening the last finishing 
touches were put to the canoe, the poles and paddles made, the tracking- 
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IJnes fitted, and overythhig prepai'ed for a start tomorrow. As we could 
only take one canoe on our Pine River trip, it became necessary to reduce 
Pwtyfor Pine the number of our party to six persons. I therefore arranged that Mr. 
Webster should accompany me, with McCIeniian, Hillier and Luizon, 
and we hoped, but scarcely expected to meet Mastie on Pine River at 
the place appointed. Luizon was well acquainted with the lower portion 
of the River, but had never been on the higher part towaixls the head of the 
Pass, and for the navigation of this we were dependent on Mastie. 
Professor Macoun was to accompany Mi\ King, who pi-oposed to start in 
a day or two for Dunvegan and Vermillion, to meet the boats bringing up 
the " outfit " for the ti'ading posts on Peace River. Mi\ Macoun was to 
return with them and rejoin us, either at Dunvegan or The Fork. 
Andereon was to remain at St. John till we returned there, look after the 
stores, &c., and collect fossils. 

Slst July. — At 8.55 a.m. we pushed the '^St. John " into the current, and 
glided down the stream. At 9.55, having made about four miles, entered 
the mouth of Pine River and encountered a strong cuiTent, against which 
we have to win every mile of our way by unremitting labour with pole and 
c,j,^„^^jtj^ ^,, track-lino. The average width of the lower part of Pine River is not 
much less than 100 yards, gi^adually narrowing, till, at the highest point 
we reached, the width is not more than fifty or sixty yards. The rate of 
the current is, probably, from three to five miles an hour. The valley, 
between the table-land on either side, is from a mile to a mile-and-a-half 
wide. There are, here and there, patches of open prairie land, but 
generally both banks are pretty thickly wooded, the pmrie occurring, 
as on Peace River, at the east and west bends on the slopes facing south- 
wards. As the coui'se of the river is laid down on the accompanying 
map, with numerous descriptive notes of the features 'presented by the 
banks, it will not be necessary to enter into further detail respecting' 
them hei*e. At 5.45 p.m. we camped on the left bank. On the other side 
of the river a small bix)ok descended from between two thickly-wooded 
hills, the summits of which were capped with thick, horizontal beds of 
brown sandstone, forming a rocky escfti^pment above the woods. We had 
only made about nine miles with six hours continuous exertion. 

1st August, — ^To-day we started at 5.30 a.m., halted one hour for lunch, 
and camped at T p.m., the distance made being fourteen and a quarter 
miles. , 

2nd August. — Eleven hours poling and ti'acking — 5.37 a.m. to 5.15 
p.m. — distance about seventeen miles. 

3rd ^M^^— Started at 5.45 a.m. This morning, about two miles 
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above our camp, we came to the Hudson Hope ti*ail, where Mastie 

ought to have met us, but there was no sign of him, nor could we 

find any recent tracks along the banks. About four miles further up 

we came to a large camp of Indians, but, on enquiry, Mastie was not Indians. 

amongst them. They had nine pine-bark canoes, representing, I 

imagine, the same number of families, and the usual number of women, 

children and dogs. A moose had been killed the previous evening, and 

they were having a great feast. Luizon had a long consultation, which> 

of cottTse, we could not understand, but the result — so be told us — was 

that they all said we could not ascend the river any fui*ther in our 

canoes — at least not higher than the Forks, which were about three 

miles above where we then were. Luizon was getting discontented, and 

evidently did not like to go any further without Mastie, and none of the 

other Indians were willing to accompany us. I determined, however, to 

go up to the Forks, and as much further as circumstances permitted. Mr. 

Webster^s observations here make the latitude 55° 46' 12", north. 

Starting again at 12.45, we reached the Forks at 4 p.m., and camped a 

short distance above, on the right bank of the west branch. After 

camping, T ascended to the upper terrace, about 400 feet above the river. 

Prom this point the upward course of the valley appears to be about 

8oath-west magnetic, through the plateau, No high mountains are visible 

in any direction. The oast branch valley ti'ends south-easterly, but the bmi branch of 

view up it from this side is limited to some seven or eight miles ; the ^**"®^^®'- 

two branches do not differ much in size. . I thought the east branch 

rather the largest. 

4tA August, — This morning I had great difficulty in persuading old 
Luizon to go any further. However, we eventually stai'ted, ti'acking 
along the bank, and by noon had made about three-and-a-half miles. 
The liver had narrowed considerably, and ahead there seemed to be a 
long rapid issuing from a rocky cafion, which both Luizon and the men 
Beemed unwilling to encounter. We, therefore, camped here, and after 
lunch Luizon was to walk up and examine the river to ascertain whether 
it would be pohsible to go further. I ascended the terrace at the back of 
the camp, took a photograph of Table Mountain, and spent the rest of 
the day explonng a deep rocky gorge, by which a small bi'ook entered 
the river half-a-mile above our camp. I here found four seams of good Four aeams of 
bright coal, in about ninety feet of alternating beds of sandstone and 
shale. These coal seams in descending order are six inches, eight 
inches, two feet, and six inches thick. A number of fonsils were collected 
in the associated beds, leaf impressions and ahells. The former occur 
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chiefly in the beds below the coal seams, and the latter in the interven- 
ing sandy shales, and in the feiTuginous and calc^'eous concretionary 
nodules which accompany the latter. This evening Luizon shakes his 
head and says, in a veiy decided manner: — •*Ce n'est pas capable,'* 
which means that he has no intention of attempting the fui-ther ascent 
of the i-iver, and I fear we shall have to give up the idea of I'eaching the 
watershed to the Parsnip. If we had had a light pine-bark canoe, instead 
of our heavy cotton wood " dug-out^'^ and a couple of experienced voyageurSy 
we might probably have accomplished this without much difficulty; 
but, under existing circumstances, it was impossible to do so, and the 
attempt had to be abandoned. I was, however, very anxious to obtain as 
extensive a view as possible over the country in that direction, and I, 
therefore, determined to devote the following day to ascending the 
Table-topped Mountain, which I judged to be distant ft'om our camp fi-om 
four to five miles. The indicated barometric height of our present camp 
is 1382.25 feet above sea-level, giving a rise fi*om Fort St. John of 228 
feet. 

bth Augtist, — Very heavy dew ; thick fog along the river at five a.m. ; 
thermometer, 50*^ ; 6.30, log cleared oif ; 7.4-5, started with Mi\ Webstei' 
and McCiennan to walk to Table Mountain. At one p.m. we 
reached the top, after climbing the last 200 feet up a steep rocky escarp- 
ment foi-med by the outcropping edges of the massive horizontal beds of 
sandstone, of which the mountain is composed. The barometer 
indicated an elevation of 3,400 feet. The view was truly magnificent, 
embracing an uninterrupted circuit fl'om north-east, round by west, to 
south and south-^ast. To the right the peaks at the gorge of Peace 
Eiver were easily recognized ; in front, and far more distant across a 
wide intervening, low, hilly country, came the snow-clad heights of 
the Omineea Mountains, which we had seen, far to the westward, when 
descending the Parsnip ; turning still more to the left, the view was up 
what appeared to be a broad open valley, on the other side and towards 
the upper end of which the mountains again commenced to rise in 
snowy peaks, succeeding each other till they were lost to view in the 
dim distance. The bearing of these latter, Jiccording to my notes, places 
them nearly magnetic south from Table Mountain, and there is no 
doubt that they are the peaks of the Cascade Mountains near the head- 
waters of the Homathco and the Bella Coola Rivers ; and thus the 
llocky Mountains, in this latitude exist only as a broad undulating and 
hilly watershed between the Parenip and Pine Rivers. 

6th August — Six a.m., heavy dew, no clouds j thermometer, 44**; 



Digitized by 



Google 



s 



Digitized by 



Google 



Digitized by 



Google 



RBPORT BY ALFRED R. C. SELWYN. 55 

this is the coldest morning we have had. After broakfa«t I ascended to 
a high point of the terrace overlooking *' Coal Creek," and took two 
photographs looking up the valley, and one looking down and across it. 
The view opposite is copied from the former, and affoi'ds a fair idea 
of the general character of the country. At 9.10 a.m. we set out on 
our return, and reached Peace River at 2.10 p.m. the next day. To Return to st 
accomplish the ascent had occupied thirty-eight and-a-half hours, and the 
descent was made in thirteen hours and three-quarters, without the 
slightest exertion. Between the mouth of Pine River and St. John, 
• where we arrived at six p.m., we were drenched to the skin by a heavy 
thunder storm, only a few drops of which had fallen at the post less 
than two miles above. Professor Macoun and Mr. King had left for 
Dun vegan on the fourth. 

Bth Augmt, — ^Making preparations to continue our journey down the 
river to-moiTOw. Nigger Ban supplied us with tine young potatoes fi-om 
his garden ; also tmMiips. He has a small patch of barley, which is now 
quite ripe, and the grain large and full ; raspberries and sei*vice-beme8 
ripe and abundant. 

^th August, — This morning we again launched the "Nechacco;" start for 
Hillier and Anderson embarked in her, and the *' St. John " carried me, ""^®8f*"* 
with Mr. Webster and McClennaji. At five p.m. on the 11th we reached • 
Danvegan, having been actually under way about twenty-three hours; 
the distance, according to our estimate, is seventy miles, and the average 
fall 1.13 feet per mile. With the exception of having generally greater character of 
width, and there being more countiy of an open prairie chai'acter on the boiow st. Xhn. 
north or left bank, this section of the valley does not materially ditfer 
from that above St. John. The trail, by which Messrs. Macoun and 
Horetfcky travelled in 1872, runs on the south side. They travelled three 
days through a beautiful country, and crossed four considerable streams 
besidetj Pine River, the valleys of which, at the cwssings, were fi'om 
220 to 280 feet below the plain. Mr. Horetzky says : — " Some of the coun- 
try along the route was really very fine, ))artly prairie and partly dense 
timber; the timbered portion was, generally speaking, rough. The soil 
in eveiy instance was excellent, and vegetation vigorous. Fine poplar, 
spruce and birch in pmfusion. All this country is tit for settlement." • 

I must, however, differ from Mr. Horet/Jcy as regai*ds the character of 
the country between Pine River and the portage, of which he says : — 
"From this point up to the portage the right bank of the Peace is 
very high, mugh and densely wooded. This piece of country would 
present very serious engineering difficulties to any road appn)achiug the 



Digitized by 



Google 



56 



GEOLOGICAL SURVBY OP CANADA. 



Route to the 
Parsnip by 



Peace Kiver Valley Pass from the cui^t." Ijooking over this countiy 
from the hills behind St. John, and again from the summit of Table 
Mountain, and from the ridge above Moberly's Lake, it does not appear 
to exceed the average level of the plain, and I think it is by no means 
improbable that by following the valley of Moberly's Lake River, a 
Moberly*8 Lake, comparatively easy line might be found in an almost direct course to the 
Pai*8nip, coming out near the mouth of Pack Eiver. I quite concur 
with Mr. Horetzl<y in bupposing that the '* Rocky Mountains " can 
probably be crossed on this route, at an elevation not exceeding 2,500 
feet ; and the geological structure of the country would make it likely , 
that the roughest portion of the route would be on the western flank 
descending to the valley of the Parsnij). 

At Dunvegan we learnt that Mr. Ross, the officer in charge, had 
gone down the river to meet the boats coming up with the " out-fit." 
Mr. King and Professor Macoun had also gone on, down the river ; when 
they would be able to get back was quite uncertain. The boats were 
not expected before the end of August, and might be much later. The 
next four days were pju^secl at Dunvegan, examining, the clitls and 
sections up and down the river, and collecting fossils, and inking-in field 
notes. On the fifteenth I decided to start the following morning for the 
Fork, or the junction of Smoky River, and if I could pi-ocure a guide 
there, make a short exploration up the latter, at least as far as the 
bocannes or smokes, from which the river derives its name, and where I 
fully anticipated finding large coal seams on fire. 

16th August. — Started at 8 a.m, Mr. Barasois steering the canoe. The 
rocks exposed along the banks below Dunvegan are nearly all brown 
and grey thick-bedded freestones and sandy shales; numerous ammonites 
and other fossils were found loose ; they are probably derived from the 
rocks which crop in the juljacent banks. We camped at 5.15 p.m., 
having had some trouble in finding a good place, owing to the height and 
steepness of the banks, which, for long distances here, are composed of 
coarse gravel drift with stmd layej-s, while, in some places, the under- 
lying dark grc}' shales, with ironstone bands, crop out and form 
some five or six feet of the lower part. The gravel banks are sections of 
the terrace deposits vvliich form so conspicuous a feature of the valleys 
throughout the region, and on both sides of the axis of the Rocky 
Mountains. About one mile above om* camp we passed a large number of 
Indian hxlgcs; they belonged to a party of Crees and Half-breeds who had 
come hero, from Kdmonton and Jasper House, to hunt and pick berries. 
This, we learnt, they are in the habit of doing every summer, and that 
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there is a good hoitio trail all the way to Jasper Ilouse, by which they can Trail from Peace 
reach the latter in about ten days. Except at the crossings of the rivers, House, 
the country is stated to be level throughout and lightly timbered. 

llih August, — Stai'ted at 6.03 a.m., and, at 9.50 a.m., landed at the 
Hudson Bay house, situated on the left bank, about two miles above 
the mouth of Smoky Eiver. The whole establishment consists of 
one small house and an Indian lodge. The bank of the river, about 
thirty-five to forty feet high, is composed of coarse rounded gravel 
and sand, and slopes to the waters edge at an angle of forty-five 
or fifty degrees. Fi'om the top of the bank an almost level and well- 
grassed plain extends back about 250 yai-ds to the base of a series 
of rounded, grassy hills, which at first rise steeply to 500 or 600 feet 
above the river, and then stretch away in a vast, rolling prairie, dotted 
with gmves of spi'uce and poplar, and thickets of willow, sei'vice-berry, 
wild cherry and other shrub.-. These often surround swampy pools 
and lakelets, which occur in almost all the lai-ger valleys and de- 
pressions, and teem with a variety of wild fowl, while, on *the open 
hills and flats, prairie chicken are abundant. Looking across the river Ducks and 
to the south and south-east, the general outline and elevation of the ESSl^tSiS!**^ 
couulry does not dirter from that on the north side, but in place of open, 
grassy hills and lightly-wooded dells, an uniformly and apparently pretty 
thickly- wooded country extends on all sides as far as the eye can reach. 
The main channel of the river at The Fork is from -400 to 500 yards 
wide ; towards the right bank there are a number of sand banks and 
several considerable islands. The current is strong, and runs at not loss 
than three-and-a-half or four miles an hour. 

Yestei-day and to-day have been the hottest days we have experienced, nigh 
the thermometer having reached 92° and 94° in the shade. For a ^^^^^^^ 
considerable time we have not seen any mosquitoes, and even atom* last 
night's camp, fifteen miles up the river, there were none, while here 
they ai'e in myriadn and very troublesome, giving us no peace by day 
or by night. 

ISth August. — 5.30 a.m. — Thermometer, 61°. After breakfast I rode to 
a high, grassy hill, about six miles from camp and two miles below the 
junction of Smoky River. A line view was obtained here, the elevation 
being 555 feet above the Hudson Bay house ; the thei'mometer mai'ked 
73° at 9 a.m., on the summit. This afternoon, as we were very short of 
provisions and could get no meat at the post, — ^where the people were gcarcttyof 
sftbsisting on a mixture of dried berries and bears grease — I went out P^^^iona, 
shooting, and, in an hour or two, returned with ten ducks and one 
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prairie chicken, a welcome addition to our laixier. This afternoon I* 
arranged to make a trip up Smoky River, having secured the services of 
Joe Grey, an experienced old Half-breed voyageur, and borrowed a light 
canoe from Mr. McKay, in charge of the Hudson Bay house. 

l^th AugustSta.Hod at 6.45 a.m. with Mr. Webster and Grey; we 
had not gone far when we found that our canoe was very leaky, and at 
mid-day some time was spent in seeking and applying gum to the cracks. 
At 5.30 p.m. we had ascended about fourteen miles, the general coui'se, 
very nearly magnetic south. Our camp was on the left bank, about one 
mile above one of the bocannes or smokes already referred to; several 
extinct ones had been passed lower down. I always supposed,and it has, 
I believe, been generally stated, that these smokes are due to b«ds of 
lignite or coal on fire; such, however, does not appear to be the case, as 
neither coal nor lignite are to be seen. The banks ai*e high and steep 
and the strata well exposed in the gi-eat slides which have taken place 
in the soft dark-grey or black shales of which they are chiefly composed. 
Where the fires have bui'nt out, the cliifs present a variety of shades of 
red, yellow and white, and where the smoke or vapour is still issuing 
fix)m the gix)und there ai-e large patches, which at a distance look like 
snow and sulphui'; dead white and brilliant yellow. 

Further investigation is required to determine the cause of the 
spontaneous combustion of these shales; they do not apparently contain 
much pyintes. Along the margin of the river and in the baitures are 
largo angular blocks of sandstone ; also many of lai-ge size of gi-anitic 
and gneisBoid rocks, among which a red orthoclase granite id very pre- 
valent. This, I conceive, indicates that some of the .sources of Smoky 
River ai'e in the main chain of the Rocky Mountains. On* Pine River 
granitic pebbles are rai^e, and large granite blocks ai'e not seen at all ; its 
sources ai'e in the country occupied by the flat sandstones and shales of 
the newer formations, 

20th August — Started at 6 a.m., barometer 29.12; thennometer 59°, 
thick fog. By eleven a.m. we had progressed about eight miles, and the 
river had now narrowed very much, with constant short rapids. We had 
come about twenty-five miles, and jujcoiding to the barometer we >yore 
ninety-nine feet higher than at " The Fork," showing a rise of 3*9 feet 
per mile. We camped here, and during the afternoon I ascended to the 
plateau opposite, whence I could see some fifteen or twenty miles up the 
river valley, the general couise being south 25® east to where the valley 
appeared to branch, and on all sides there was a perfectly level hoi*izoii 
of Ibrest country. The elevation of the plateau above the river is 600 feet ; 
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the nver is not as wide at low water as Pine Eiver, but the nse and fall are 

probably much greater, twenty to thirty feet. The valley from one plateau 

to ^the other is nearly two miles wide, the abcent from the river being character of the 

over a fc>ene« of great slides, which have formed a very rugged buiface of smoky River. 

hills and basins, and trough-shaped hollows enclosing small lakes and 

pools; the drainage from the plateau finds its way into these, and does 

not reach the river exiiept by percolation thi-ough the slides ; the water 

is hai-d and has an alkaline taste. The stiata ai'e nearly all soft, dark-blue 

and grey shales, with a few beds of sandstone, the shales aie everywhere 

gypsiferous. * 

21st August. — Started at 6.17 a.m. on our return, and at 10.30 we reached 
The Fork, mnning down in a little more than four houi-s the distance 
that had taken fifteen hours of hard laboui^ to ascend. Joe Grey is a fine joe orey. 
specimen of the old Hudson Bay voyageur, and a splendid canoe-man ; he 
is, he says, eighty-seven years of age, but does not look more than sixty. 

22nd August. — The Hudson Bay boats, by which we hoped to be able to 
return up the river, not having annved, and it being uncertain when they 
would do so, I thought it best not to wait for them, but to commence oiu* 
return journey in our own canoe. The " Nechacco " was therefore taken to 
pieces and packed in three parcels, to come up with the bai'ges, and a note 
left requesting Professor Macoun to take charge of them. The rest of our 
baggage was reduced to the smallest possible compass, and everything 
prepared for a start on the following morning. It has been very hot 
duiHng the whole of our stay at The Fork, and to-day, at 3.45 p.m., the 
thermomeler showed 92° in the shade, and tlie mosquitoes ai-e as thick as 
a swarm of bees. As we had now nothing but veiy poor dried moose 
meat, Mi*. T^ebster and I spent a portion of the day on the hills with our 
guns. I brought in nine ducks and Mi\ Webster a similai* number of 
prairie chicken. The people at the Hudson Bay post are living on dried 
berries and beai^s' gi'ease, and have neither flour, tea nor sugar. 

2^rd August — This morning at seven a.m. we 8tai*ted on our upwaixl Return to 
journey, Mr. Webster and myself walking on the trail inland, and the ^^^^®«*"' 
three men ti'acking and poling along the shore. At 4.15 p.m. we 
reached our camp of the sixteenth of August, my pedometer indicating 
nineteen miles; this, however, includes several deviations from the trail. 
The country is mostly level, and all tine prairie land, the width from the 
river bank to the foot of the hills being from one-quarter to thi'ee- 
quartere of a mile. The mosquitoes do not extend more than five or six 
miloH above The Fork, and at this camp we are quite free fi*om them. 

24th August. — A little rain with thunder last night; five a.m., thor- 
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mometer, 62^. At 5.45 I started walking along the shore, the men 
followed at six a.m., tracking the canoe. At 4.45 p.m. we camped on the 
left bank, about two miles below Burnt Eiver. We passed two Indian 
camps this morning. They complain very much of having nothing to 
€tot. They kill beai's occasionally ; these and bernes form their chief 
food. They are all Crees and Half breeds, from Edmonton and Jasper 
House. The Beaver and Sikinny Indians do not go below Dunvegan. 
The poire, and a kind of chokecherry, called " grappes " by the Half- 
breeds, are very abundant and very large on the hills between Dunvegan 
and Smoky Eiver, but only on the southern aspects. -The Indians collect 
large quantities of these berries ; they pound up the cheiTies, stones and 
all, and make cakes of them, which are dried in the sun, and either eaten 
fresh or stored for winter use; the kernels in the cheiTies give a 
pleasant taste of bitter almonds. Close below our camp there are large 
blocks of grey and brown sandstone, fallen from the hills above; they 
are full of fossils — Inoceramus and two other shells — the latter very 
abundant. Just below the Bm*nt River group of islands, (see map) the 
country immediately on the borders of the river is lower, the sandstones 
disappear, and thence to The Eork only the dark shales are seen. I 
collected a good many fossils to-day, among them a large sheU, probably 
an Inoceramus ; and from the shales two 8i)ecimens, showing the remains 
of a small hsh ; fish scales are plentifid. Thermometer, *70° at 6.30 p.m. 

25th August. — Started at six a.m. ; thermometer, 55° ; walked along 
the shore to Dunvegan, aniving there at 4.48 p.m. The men arrived 
with the canoe three houre later. The distance following the shore is 
probably not less than twenty-one miles. The timcking was unusually 
heavy, owing to a strong westerly wind blowing all day. At the poet 
Mr. BaiTasois regaled us with a good supper of fresh moose steak. 

26th August. — Eemained at Dunvegan, occupied writing notes and 
packing specimens, to be sent out by the boat«, via Lake Athabasca and 
Fort Garry. A heavy shower fell about three p.m. It is now cloudy and 
much cooler than during the past week ; six p.m., thermometer, 60°. 

2^th August. — Seven a.m., thermometer, 42° ; started at nine a.m. and 
walked till five p.m., camping about two miles above Isle-aux-Pierres. 

28th August. — Stai-ted at 6.15 a.m., and camped at 5.15 p.m., having 
walked for ten hours. At nine a.m. we paased our mid-day halting 
place of the eleventh ; the beach is now dry for twenty yards further 
out, and the water is from twelve to fifteen inches lower. 

29th August. — To-day we started at 7.30 a.m., and travelled for five- 
and-a-half hours, camping at the same place as on the tenth. The 
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afternoon was spent washing clothes, repairing boots, baking bread, &c. 
In respeot of boots, the whole party are now in a very dilapidated 
condition from the alternations of rough rocks, round bouldei*s, soft mud, 
sand and water, which they have to encounter on our daily tramp along 
the shores of the great Unjigah. 

30th August, — 5.30 a.m., thermometer. 36°; thin ice in the water Piretfrost. 
backet this mortiing; travelled for nine houra aud-a-quarter, and camped 
at 4.35 p.m., one mile below where we lunohed on the tenth. Four 
days more of work, the recoixi of which does not differ from that of 
those above described, brought us once more to Fort St. John ; in the 
absence of Mr. King, Baptiste Lafleur and old Luizon reigned supremo. 
No fresh moose meat had been brought in since we left, and they have 
been living on bears, of which they had killed four. 

4th September, — Six a.m., thick fog on the river, and white frost in 
patches ; thermometer, 34°. This is the coldest morning we have yet 
had. Intend to start on Monday for Hudson^s Hope, lettin.e: the men 
rest to-day and to-morrow. We had left some of our baggage and stores 
here, and as our canoe was already full, I hired Nigger Dan to take 
a load up to the portage in his canoe. He tells us that the river is now 
lower than he has ever before seen it at this season. 

5th September. — It commenced to rain at dusk last night and has rained 
steadily nearly all day, with a heavy, clouded sky ; wind, easterly ; 
barometer rising. 

6th September. — 6 a.m. — Thermometer, 46°. 7 a.m. — Eaining, and 
thick all round. Toward 11 a.m. it had cleared, and, at noon, we started 
on oui* upward course. Mr. Webster, myself, Hillier and Anderson 
formed the crew of the " St. John," and Dan, with McClennan, ^^ poled his 
own canoe." And now followed three days more of tracking, tramping, 
poling and paddling, from "early raoiii till dewy eve," bringing us, at Arrive at 
1 p.m., on the 9th of September, to Hudson's Hope. ""'^°''* ^""^ 

lO^A September, — 7 a.m. — Fog on the river ; heavy dew ; a little white 
frost; thennometer, 33°. 9 p.m. — ^Thermometer, 42°. It has been a 
splendid, bnght, warm day — plotting sui-vey, writing notes, &c. To- 
morrow I propose to go out to Moberly's Lake, which, Charlotte tells me, 
is about fifteen miles distant, and that there is a good Indian trail all the 
way. 

Wth September, — A little white frost; thermometer: 32° at 6 a.m. 
Chai'lette lent us two horses, and, at 730 a.m., Mr. Webster and I started Trip to 
for Moberly's Lake. The trail runs two or three miles up the river, and Moberiy^s Lake. 
then turns to the left and ascends, by several steps or benches, to the 
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plateau ; an undulating countiy of alternating low, sandy or gravelly 
ridges, covered with forest of small pine, and swampy depressions, 
with spruce and tamarac and well-grassed flats, thinly- wooded with 
aspen, alder and willow. In places the woods were all burnt, and 
in these brulis we lost a good deal of time searching for the trail. 
At 6 p.m., however, we reached the top of a hill, from which a small 
piece of the Lake was visible, about three miles distant down a narrow 
valley. We camped here, an operation which consisted in lighting a 
fire, putting up a few boughs for a break-wind, and eating our supper of 
bread and dried moose meat. Starting at *7 a.m. on the following 
morning we reached a rocky hill, immediately above the south-west end 
of the lake, at 9.30. The trail wound i-ound the flank of it and descended 
towards the lake shore. As there was nothing to be gained by following 
it further, we dismounted, and, leaving our hoj'ses on the trail, climbed 
to the summit, where an extensive view of the surrounding countiy was 
obtained and a series of bearings taken. The barometer reading was 
26.59, indicating about 2,000 feet above Hudson's Hope, and only a little 
less elevated than Table Mountain on Pine River, which I think I 
recognised, bearing 97^. The strata here are quite similar to those of 
Table Mountain — horizontal, thick-bedded, reddish-bi'own and gi'ey 
sandstones — but no fossils were seen in them. The hills ai*ound the 
lake, especially the lower slopes and the intei'vening valleys, are 
richly grassed, Pea-vine, Astragalus and various nutritious grasses 
standing above one's knees on hoi-seback. There are large areas of open 
prairie land, and more which is only wooded with willow, aspen and aldei* 
coppices. On the higher slopes pine prevails, and, in the low grounds, 
spnice, tamarac and poplar. A purple-red Epihhium is very abundant, 
also sei*vice-beriy, * poire ' and a species of Viburnum — high-bush cran- 
berry. I never saw the berries on the latter so fine or so abundant. On 
some of the open, sandy ridges, blueberries and cranberries were also 
plentiful. Chai'lette tells me that the snow fall is comparatively light, 
and that horses do well through the winter amongst these hills. I 
consider it a region far fitter for settlement than much of the Saskatchewan 
country. We are now in the middle of September, the thermometer has 
only once reached 32°, and potatoe tops at Hudson Hope are still green. 
As a contrast to this it will be seen, in my report on the Saskatchewan 
country in 1873, that in the region about Edmonton and Victoria, two 
degrees flirther south, and about the same elevation, the thermometer 
fell, on the 4th of September, to 28°, on the 6th, to 24°, on the 11th, to 
20°, and again to 20° on the night of the 231x1. At 6 p.m. we reached 
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Hadson's Ilope, having been walking and riding on the roughest of 
hoi-ses and over the worBt of mads for eleven consecutive hours. 

13^A September. — Mdking preparations for cix)ssing the portage, 
feri'ying baggage to the other side, &c. A large pai'ty of " Free-tradei-s " Free-tradere. 
are now competing very energetically with the Hudson Bay Company 
for the fur- trade on Peace Eiver, and this morning we learnt that they 
were daily expected to arrive at the other side of the portage with three 
large hatteaxix la<len with 35,000 lbs. of goods for the winter trade Avith 
the Indians. To ti'ansport this across the portage they had sent in a 
train of fourteen mules ; the first horses or mules that had ever travelled The arst imck- 
along these shores of Peace Kiver. The bell-horse and one mule were River, 
drowned on the jouniey at one of the crossings of the river, forty qf 
which had been made to take advantage of the beaches and avoid the 
forests and bluffs. This evening Charlette's four horses were sent across 
the river and put in the yard, to be ready for an eai-ly start to-morrow. 
Our baggage is now a good deal reduced ; two ti-ips, however, will be 
required to take it all to the other side. 

\^th September. — The first loads were crossed to-day, the trip occupying 
from 8 a.m. to 5.30 p.m. This afternoon I made a careful examination 
of the rocky cliffs above the post. Eighty to ninety feet of i*ubbly, dark 
grey, or black shales ai-e exposed, and, on top, about eight or ten feet of 
gravel and sand. There are no iron-stone bands with the shales, and no Therocinat 
fossils were observed. They seem to come up on a low anticlinal and Hodaon's Hope, 
dip up the river, passing under, or, perhaps, more probably resting 
unconfonnably against the sandstones of the Portage Mountain, and being 
overlaid by those exposed in the gorge of the small brook above the post. 
They are generally neai'ly flat and much jointed, breaking up into 
angular fi-agments like small gravel. 

15^A September. — 6 a.m., thick fog, thermometer 36*. At nine a.m. we 
bid adieu to Hudson's Hope and started for the other side of the portage, n^j.<jro» the 
with the four horses carrying our baggage. Chai'lette came with us to p**'***?®* 
take back the horses. At 2 p.m. we reached the lower landing place, 
mentioned page 45, and camped. In the afternoon I explored the eafion; 
the rocks are now much better exposed than they were in July, the water 
being fully fifteen feet lower. The cliffs consist mostly of massive brown- 
grey and whitish gritty sandstone, which is breciated or conglomeritic 
in patches and bands ; there are also some thin intersti*atified beds of 
dark shale, and about seventy or eighty feet up, in a perpendicular cliff, 
there was one seam of coal which I judged to be about six inches thick. 

_, . 1 1 • J M 111 1 Coal seam and 

PI ail t romams — mostly large and small stems and branches — were the fowu plants. 
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only fossils found, tho bark was always represented by a thin streak of 
bright coal, the woody structure being complet^^l}^ replace«i by sand. 
Just as I retui'ned to^eamp the Free-traders amved with four large 
batteauXj two canoes and a number of men. 

I6th September. — 6 a.m., thermometer 42^. To-day preparations had 
to be made for our further progress up the river, and our boats first 
claimed attention. I had ari*anged with Oharlette to let me have the 
largo canoe, in which Mr. King had gone up the river in July, in place 
of om* " St. John " which we left at Hudson's Hope. This canoe had 
been cached here with our " McLood " boat, and they now wanted some 
repairs after their long rest. Leaving the men to attend to this and to 
prepare poles, paddles and tracking lines, I started at 8.45 a.m. to make 
the ascent of the Portage Mountain. Four hours and three-quartera of 
tough climbing, a great deal of it over rough rocks and through tangled 
brush and underwood, brought me to the eastern summit, a bare sand- 
stone rock dipping slightly to south-south-west. The whole mass of the 
mountain consists of coarse gritty sandstones and conglomerate grits, 
sitnilar to those expoded in the cafion at its baj>e. Accoixling to the 
barometric reading, the summit is about 3,960 feet above sea, and about 
2,600 feet above our camp. I descended by the right hand spur and 
along the brink of the canon, reaching camp at 7 p.m. 

l^th September, — 7 a.m., thermometer 34°. To-day everything was 
prepared for a start to-morrow. We still have a long and toilsome journey 
to accomplish, and it was a fortunate circumstance that I was able this 
morning to secure the services of two youths, Frank and Jim, the one a 
Spaniard and the other an Indian, who had come down with the ti^aders, 
but now wished to retui-n to Quesnel. Without this assistance it would 
have been almost impossible for our small party to have taken the 
** McLeod " and the canoe up the nver, and we should have had to wait 
at the portage for the arrival of Mi\ MacKenzie and the "Leather 
party" from Fort McLeod. 

ISth September. — 6 a.m., fog very thick, heavy dew, thennometer 44**. 
At 10.45 we moved off, and for thirteen consecutive days (the 25th on 
which we did not travel, excepted) we worked our way against the water's, 
reaching Fort McLeod at 3.40 p.m. on the last day of September. On the 
231x1 we passed the mouth of Finlay Eiver; on the 24th met Mr. 
MacKenzie on his way down to the ];)ortage ; 27th, passed Nation River, 
and on the 29th entered Pack River. At the great timber jam, whore 
our accident occurred on tho 3rd of July, we had to make a portage, 
dragging the boats over the almost dry bed of the small channel at the 
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back of the island. The Parsnip is now very low, and on many of the 

gravel bars there is barely enough water to float our boats, and it was very Drift ugnite. 

difficult to recognize in it the broad, deep, and swift-flowing river we had 

descended in July. Fi*om Nation River upwards, a good many quite 

large lumps of lignite coal were scattered along the beaches, and I have 

no doubt that a wide basin of tertiary deposits occurs here similar to those 

of Quesnel and Blackwater. We found the fort almost deserted, Mr. 

Bovill, Hudson Bay Clerk, being the sole occupant; he had not even an 

Indian to keep him company. 

Ut October. — 7 a.m., thermometer 46°, heavy dew. The grass is still oumate. 
quite green, and there has not yet been enough frost to injure the very 
fine cauliflowera which there are in the garden. 

Thififis a veiy significant fact in connection with the character of the 
climate of this great North-western Canada, especially when it is 
remembered that we are now very little less than 1,900 feet above sea 
level, and in the latitude of the exti*eme northern pant of James* Bay, 
or as nearly as possible ten degrees n^rth of Ottawa. Heavy rain and 
strong north-west wind to-day. 

2nd October. — Six a.m., thermometer, 34°. Our course now lay up 
tfcLeod's Lake and Ci-ooked River to the Griscome Portage, and thence McLeod'sUke 
by the Fraser River to Fort George and Quesnel. At nine a.m. we were River, 
under weigh ; the wind being fair, we were able to sail neai'ly the whole 
distance, and at 2.30 entered the mouth of Crooked River. McLeod's 
Lake is sixteen or seventeen miles in length, with an avei'age width of 
l*wly two miles. There are four small islands in it. and the shores are 
liTWywhere thickly wooded. On the west side they rise abruptly by 
BtopB to the level of the undulating countiy, crossed by the ti-ail, fi*om 
UAdod to Stewai^t's Lake, and on the east the country rises gradually 
towaris hills, which, in places, attain a height of twelve or thirteen 
l^ttiidred feet above the lake, and then slope away on the other side to 
tli6 valley of the Parenip River. Further to the south-west, along the 
WBey of Crooked River, the country is less broken, and this character 
mpittetitly continues to the Giscome Portage, whence, looking to the 
ifirth and north-west, no mountains are to be seen, but a broad expanse 
tf ttldnlating forest country. In its lower part. Crooked River is little 
HMIlum a winding ditch, from thirty to tifty feet wide ; the banks of 
ttKflll^'and the flats thickly covered with willow and alder bushes, and 
llHntI these steep ridges and hills and hollows of boulder drift, gravel 
Vlmd* Higher up it runs through wide swampy flats, and expands 
I lakes, with numerous bays and anns, making it very difficult 
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to determine in which direction to steer for the outlet. In some places 
the channel was twenty or thirty yards wide, full of large rounded 
stones, and barely sufficient depth of water to float the boats over them; 
in othera it was still shallower, and for long distances we had either to 
walk alongside in the water, lifting the boats over the stones, or to make 
a channel by removing the stones or digging out the gmvel. In parts 
the current is swift, but as there ai-e long stretches of almost still water, 
besides the lakes, there can be no great rise from Lake McLeod to the 
Giscome Portage. The average readings of the barometer show a 
difference of 0.10 inchas = 94.6 feet. On the sixth of October, at 11.15 
a.m., we reached the camping place on the shore of Summit Lake, at 
the end of the Giscome Portage road, six miles from Fraser Eiver. 
Some years ago a good waggon road was made across the poi-tage by 
the British Columbia Government, with the view of this route becoming 
the main line of ti*affic to the Omineca gold-fields ; but the difficulties 
encountered in the navigation of Crooked Eiver have caused it to be 
abandoned for the more direct an(^ certain over-land route by Stewart's 
Lake. The Hudson Bay Company, however, continue to use it, 
sending a waggon and horses up from Fort George,- to convey their 
goods over the six miles of road. We were very fortunate in finding the 
waggon and hoi'ses still there ; had we been one day later we should 
not have done so, and to have *' portaged *' oui' canoe and boat without 
their aid would have been an arduous undertaking. As it was, two 
trips of the waggon sufficed to take everything to the other side, and 
in doing this we were kindly assisted by Mi\ Seymour, who had come 
up with two Indians from Fort George to take the waggon and horses 
down for the winter. 

For three miles from Summit Lake the road is very level, mostly 
through thick forest; it crosses two or three swampy meadows, and 
some small creeks ; the soil is all coarse gravel drift ; the timber chiefly 
spruce and poplar, some of the former of large size. This is the summit 
of the divide between Arctic and Pacific waters. The rest of the 
distance, on the slope to Fraser River, the country is more open prairie, 
with scattered trees and patches of copse-wood. It has appai^ently all 
been burnt at no distant date. The soil is a brown clayey or sandy 
loam, which would be well suited for cultivation. 

9th October. — Six a.m., thermometer, 46®. La^t evening Seymour 
sent the two Indians with the hoi'ses by land to Fort George, and 
assisted by our party, lashed two canoes together, and made a platform 
on them for the waggon, the baggage being stowed in the canoes 
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beneath. At 7.20 a.m. we started for Port Greorge, the canoe-raft, 
navigated by Mr. Seymour, with Mr. Webster, McClennan and Hillier, 
leading the way, and the " McLeod" following with Jim, Fi*ank, Andei'son 
and myself. Thre current carried us swiftly along, and at 3.30 p.m. we 
landed at Fort George, the distance, accoi*ding to my sketch of the river, RojchFoit 
being about twenty-seven miles. Between Giscome Portage and Fort 
George the cliffs along the river present, at some of the great bends, 
fine exposures of the clays, sands and gi'avels of the drift and tertiary 
formations. The only places where the underlying older rocks appear at 
the surface is immediately below the mouth of Willow River, and about 
four miles ftirther down, where some rugged massive-looking conglo- 
merate rocks are exposed on the left bank. 

lO^A October, — Six a.m., thermometer, 50^, This morninff I received Journey to 
a letter from Mr. Marcus Smith, O.B., in reference to the possibility of depotand 

' ' 1 ^ return to Fort 

my endeavouring to reach the coast by going up the Nechacco to G»orge. 
Francois Lake, and thence to Gardner Channel. Had I arrived earlier 
in the season at Fort George I might have accomplished this, but, under 
existing circumstances, I did not think it prudent to attempt it without 
good canoemen, or anyone who was acquainted with the countiy. From 
Mr. Smith's information 1 supposed that Mr. Bell, C.E., division N., C. 
P. K. Survey, was working down the Chilacco, towards Fort George, 
and that Mr. G. M. Dawson was with him; I, therefoi'e, determined to 
go out and meet them. Accordingly, on the following day, having 
procured two horses, Mr. Webster and I started, following the trail up 
Stewart Biver to the Chilacco Valley. We took nothing with us but 
our overcoats and some provisions. That night we camped a little 
above the mouth of the Chilacco. 

12tA October, — Six a.m.; thermometer, 42°. Soon after we set out this 
morning it began to rain, and continued heavily till noon, making 
travelling through the long grass and wet bushes very uncomfoilable. 
We were constantly expecting to see some signs of the party which we 
supposed must be now close to us, but we travelled on all this day and 
the next without doing so ; and on the following moming, the 14th, at 
10.20 a.m., we struck the Telegraph Trail about four miles from the 
Blaokwater depot. Shortly after, we met Mr. Bell's pack- train on it« way 
to Port George, and then learnt that Mr. Bell was about thirty miles up 
Black River, and that Mr. Dawson had left the depot on Monday, for 
Fort Greorge, by the other trail. We remained that night at the depot, 
aad on the 15th set out on our return, by the direct trail, to Fort 
George, arnving there at 4 p.m. on the 16th. Leaving Fort George 
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again on the 18th, we reached Quesnel on the 20th. We waited at 
Quesnel for the steamer till the 24th, and after seven days of stage and 
steamboat travel, landed in Victoria. Leaving there on the 10th of 
November, we arrived in Montreal on the 23ixl, having, been absent five 
months and twenty-seven days, dui-ing which we had travelled : — 

By railroad and steamboat ».....«. 8,454 milefi. 

By stage 548 « 

By pack4rain, canoe, and on foot 1,217 " 

10,219 " 

As our exploration was undertaken pai^tly with a view to ascertain the 
character of the countiy in reference to the best i*oute for the Canadian 
Pacific Railroad, it will, perhaps, not be out of place that I should 
distinctly state the conclusions I have arrived at on this question. 

I am not, nor do I profess to be convei^sant with railix)ad engineeringy 
but from what I have myself seen, and from what I have been able to 
ascertain fi*om othere respecting the route by the Leather Pass, when 
compared with that — my knowledge of which is also partly from personal 
examination and partly from the testimony of othei'S — by the Athabasca 
and Smoky Elvers, and thence by the Pine Pass to Giscome Portage and 
Fort George, 1 have no hesitation in saying that the latter route is 
probably in every respect the best in the iutei^ests of the railroad and of 
the country at large. But whether this is so or not, thei*e can be no 
doubt that this route deserves to be more cai'efully examined than it 
hitherto has been. 

Taking Edmonton, on the Saskatchewan, and Fort George, on the 
Fraser, as the initial points, it will, I believe, be found that by Pine 
Pass the line could not only be carried almost the whole distance 
through a magnificent agi'icultui-al and pastoi-al country, but that it 
would be actually shorter than the Leather Pass i-oute, and that it 
would probably not present any greater engineering difficulties. The 
latter is, however, a question which can only be determined when proper 
surveys have been made and the crossings of the Athabasca River,, of 
Smoky River, of Pine River and of the Parenip have been examined* 

The best line on which to cairy this examination would, I think, be 
fi-om the Giscome Portage on an east-northeast course for thirty-five or 
forty miles to near the tifty-fifth parallel of latitude; then bearing more 
easterly, it is pix)bable that in a few miles some of the western tnhutaries 
of Smoky River would be reached ; these could either be followed down 
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or crossed as seemed best, and thus, probably, the great fertile plains 
betvveen Smoky Eiver and the Athabasca would be easily reached. 

It seems quite evident that in the direction indicated there is a bi'oad, 
perhaps hilly, but not mountainous region, which forms the divide be- 
tween the watere of the Pi*aser north-branch on the' one hand, and those 
of the Parsnip and the southern affluents of Peace Eiver on the other ; 
and this waterahed, of which the Giscome Portage is a part, represents 
one of the low spurs or ridges into which the Rocky Mountains in this 
region are broken up. 

Geological Features. 

A single rapid traverse of a region so extensive as that to which the 
foregoing notes refer, is quite inadequate for the purpose of giving a 
detailed description of its geological structure. I shall, therefore, restrict 
my remarks on the present occasion to a brief recapitulation of the 
leading geological facts which were noticed, and to some veiy general 
conclusions which may probably be deduced fi-om them. 

The report of Mi\ G. M. Dawson, submitted with this, gives a very Region ooveroa 
full and accurate description of the geological features observed by him obeervjXM, 
in that portion of the countiy which lies to the south and west of Fort 
George, between the fifty-fourth and fifty-aecond parallels of latitude. 
My observations will, therefore, refer chiefly to those portions which are 
to the north and noilh-east of Fort George, and beyond the limits of his 
exploration. These are almost wholly within the arctic watershed, and 
belong to the basin of Peace Eiver. 

The designation of the various groups will, so far as they seem 
applicable, be those which were adopted in my fii-st report on the 
Geology of Bntish Columbia, published in 1872, and may be summarised 

as follows : — 

I. Oainozoic, — Superficial deposits and 'Lignite-tertiary group, in- S^^****"**' 

eluding the upper volcanic series, 
n. Mesozoic. — Cretaceous coal-bearing rocks, shale and sandstone 

group of the Eastern Plains, 
in« ? — Sandstone, shale and conglomerate group of the foot 

hills and outer ranges of the Eocky Mountains. 
IV^. Pakeozoic. — Eocks of the Upper and Lower Cache Creek groups, 

including the limestones of Stewai't's Lake, Mc- 

Leod's Lake, and Fossil Point, Peace Eiver. 
^' Granite and mica schist. 
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The relative geographical extent of the several formations, and their 
physical importance in relation to the general chai*acter of the region to 
be described, correspond with the oixler in. which they ai'e above 
enumerated, and I shall now refer to them in the same oixier, beginning 
with the youngest.* 

Division I. — Cainozoic, — ^Without entering into local details of the 
exposures, it may be stated that, between Blackwater and Stewart's 
Lake, and thence to the Finlay rapids, on Peace River, the whole 
country is — with some exceptions, which will be again referred to — ^more 
or less overspread with drift material ; much of this has probably been 
derived from the abi^asion of the tertiaiy formations, through which 
many of the principal valleys of the countiy have been cut, exposing 
alternating beds of clay, lignite, sand and rounded gravel, capped by vast 
sheets of volcanic pi*oducts, chiefly porous and compact lavas — columnar 
and concretionary — and dense dolerite, formins: high hills or undulating 
stony table-lands, such as that which is crossed by the waggon road 
between Clinton aid Bridge Creek at an elevation of 4,000 or 5,000 feet. 
At present the northern limit of these tertiary volcanic pixxlucts is some- 
what uncertain. From Mr. Horetzky *s description of the abrupt character 
of the country on the Susqua River and in the vicinity of Fort Stager, on 
the Skeena, I should imagine they are extensively developed in that 
region. At page 26, "Canada on the Pacific," he says, writing of the 
Chean-Howan River, " the uniform and even bottom through which the 
river had found its way from the watei'shed, now disappeai'ed entirely, 
giving phice to a deep and i^ocky gully, the rugged walls of which rose 
perpendiculai'l}' for a hundred feet on either side, as we picked our way 
laboriously over huge fragments of dolerite which strewed the river bed." 
Again, at page 128, on the Naas River, he says: " A quarter of a mile 
below this rapid wo passed some very extraoi'dinary columnar basaltic 
rocks, of which the river banks were composed." 

North of Blackwater, on our route, no indications whatever were 
observed denoting the existence of these volcanic rocks, whether owing 
to their having been completely removed by denudation, or to the ii* never 
having extended over this region, is a question which must remain for 
future investigation. The lignite tertiary strata, however, which at 
present are assumed to have preceded the latest of these volcanic out- 
bursts, occupy undefined, but certainly extensive areas between Fort 
Greorgeand McLeod*s Lake ; and pi*obably continue thence to the valley 



* It should, however, be stated that the present classification is only provisional, and that some of 
the so-called Cache Creek rocks maj prove to be younger than paloosEoic. 
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of Nation Eiver, with only such interniptions as ai-e the result, partly 
of the original nnevenness of the surface upon which they were laid down, 
and partly of the subsequent denuding agencies to which they have been 
sabjected, giving rise to outcroppinsrs of the older rocks either as hills or 
ridges rising above the general level of the country, or appearing as ix)cky 
bars or cafions in the deep-cut channels of the rivere. 

The general similarity of some of the sands and gravels of the drift 
period to those of tertiary age, makes itdifGlcult, without close and critical 
examination of each exposure, to determine to which period they should 
be referred, and the distribution of the drift upon the tertiary deposite is 
80 irregular as to make it quite impracticable to define their respective 
limits. 

Except in a small exposure on the left bank of the Parsnip, close to um blocks of 
the mouth of Pack River, no beds of lignite were seen after leaving 
Qaesnel ; but both in the valley of the Blackwater, as mentioned by Mr. 
Dawson, and as obsei-ved by myself, and also from the highest point to 
which we ascended the Parsnip River down to the mouth of Nation River, 
ample evidence is affoi-ded, by the frequent occuiTence of large sized loose 
blocks, that a lignite formation, similar to that seen on the Eraser River 
atQuesnel, underlies a very large area of countiy, both in the vicinity of 
Backwater, and also, probably, at intervals from the Giscome Portage to 
the valley of Nation River. 

Some of the blocks found along the shores of the Parsnip were of large 
size and sufficiently pure and compact to be of value as fuel if found in 
thick seams. At about three miles below Nation River, a steep cliff rises 
on the right bank ffom the water's edge to seventy or eighty feet. At TertfauybMinof 
&e base, stiff blue clays are seen, and these are overlaid by layers of sand *'*™>*pm^w- 
and fine gi*avel, passing at the top into coarse rounded gravel. This is 
probably neai^ the northern limit of the Parsnip River lignite-tertiary 
bttrin, as a short distance further a rocky ridge crosses the river and crops 
out in both banks, the country then rising rapidly, on one side to the 
Bocky Mountains, and on the other to the watershed between the Omineca 
and the Parsnip Rivers. On the easteni side of the mountains there do Pontbie 
not appear to be any deposits which can be referred with certainty to the on eMt side oT 
Ugnite-tertiary series. At intervals along the river, on both sides, de- 
poeits of stratified sand and gravel cut into benches and ten*aces, extend 
Iton the water to elevations of seven or eight hundred feet. Somewhat 
rfadlar sands and gravels are thinly spread over many parts of the great 
fOrfrie plateau which stretches eastward from the base of the mountains. 
A MCtion of these, about thii'ty feet thick, consisting of brown sand and 
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reddish rusty looking gravel in thin bands, is seen capping the steep 
hill of horizontal Cretaceous shales and sandstones which rises to an eleva- 
tion of 550 feet above the river immediately in rear of the Hudson Bay 
post at Dun vegan. In these high gravels the pebbles are small and pretty 
uniform in size, in which respect they seem to diifer from those of the 
lower benches which are much coareer; the small and large pebbles 
being irregularly distributed through them. These upper gi-avels cannot 
well be distinguished from those which, near Quesnel, occupy a position 
immediately beneath the basaltic lava flows, and perhaps they belong to 
the same epoch. 
Bocks from Division 11. — Mesozoic — Prom " The Fork" — Smoky River— up to Don- 

tonS^M. vegan, and thence to about five miles below Hudson's Hope, the i-ocks 
which are exposed along Peace Eiver must for the present be regarded as 
all belonging to Division 11; they consist of dai'k earthy shales, in pai'ts 
characterized by numerous bands and septarian nodules of clay ironstone, 
many of which enclose large ammonites, and they are also associated 
with sandy calcareous layers holding other Cretaceous fossils, am<Hig 
which, a species of inoceramus is tolerably abundant, while in the dark 
argillaceous shales the scales of fishes are frequently observed. Descend- 
ing Peace River, these dark shales are first sefen at about six miles below 
Hudson's Hope. They are nearly or quite horizontal, and are exposed at 
intei*vals between this point and Fort St. John, in cliffs which rise almost 
perpendicularly from the water to heights of fifty or a hundi-ed feet. 
Near where they are fii^st seen, the hills at a little distance back rise to 
600 or 600 feet, and towards their summits present cliflfe in which some 
thick beds of brown fine-grained sandstone crop out. These make 
excellent grindstones, samples of which, made by Charlette, were in use 
Section at "^^^ ^* Hudson's Hope and at St John. About a mile below St. John, on 

St. John. ^Q \Qf^ bank, the section exposed is nearly 700 feet in thickness, and 

shows in descending order — 

FEET. 

Brown earthy day..... 30 

Botinded Gravel, rather rusty, chiefly Qaartzite and Limestone 15 to 20 

Dark arglUaceoas shivery shales, holding fish-scales, the joints and 
bedding planes often showing films of selenite. Towards the 
base, these are interstratified with thin bands of hard, fine-grained 
i»dcareous grey sandstone ; also bands and layers of concretionary 
0^tarian ironstone nodules. The latter when split generally show 
icasts of laige ammonites, and the shales and associated beds hold 
inocei^mns and other fossil shells. The banks are continually 
^Calling in great sUdes, the shales are ground up and form mud 
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coulees with imbedded blocks from the sandstone ledges. In many 
places the dark shales are coated on exposed surfaces with a white 
saline efflorescence. Samples of this were collected, and the 
analjTsis of it is given in Mr. Hoffinann's report. It consists of 
snlphate of soda and sulphate of magnesia. 

The upper sandstones are not seen at St. John, in the river banks, but ^J'^Jf 
tiiey appear to run inland to the north, and are seen again around the 
shores of Little Lake. From near the mouth of Pine Eiver North, 
down to twenty miles below Dunvegan, they come upon the river, pro- 
bably brought in by a slight increase in the dip to the eastwaixi. A little 
above Dunvegan there are high bluffe and ledges, of soft whitey-brown 
crumbling sand rock; the beds are massive and from twenty-five to 
thirty feet thick. They weather into all kinds of curiously shaped 
monumental forms, and often jut out in overhanging tabular ledges. The 
banks up to the prairie level — 600-700 feet above the river— ai'e every- 
where rugged and generally broken into iiregulai' hills, ridges and hollows, 
by land slides. The shales between the thick and harder beds of sand- 
stone are mai'ked by the more gradual slope of the Jbank and by long 
horizontal lines of verdure between others of rocky bluffs. Many of the 
beds are richly charged with fossils, both animal and vegetable. The 
ammonites, however, appeal' to be chiefly confined to the lower dai*k 
shales, and the plant bearing beds to the upper arenaceous group. At 
about five miles below Burnt Eiver, the upper part of the Ammonite shale 
group appears again at the surface, and is seen at mtei^vals cropping 
from beneath the drift sand and gravels, which hej-e form the banks 
down to The Fork, while ledges of the sandstone group are seen 
cropping out in the hills just beneath the upper prairie level. The same 
succession of beds is exposed on Smoky Eiver, as high up as our exam- 
ination extended, the only peculiar feature there being the bocannes Bocannes. 
already referred to, page 58. The centessimal composition of the deposit 
made by these curious bocannes is given in Mr. C. Hoffmann's report, 
and shows it to consist of free sulphur and chloride of ammonium, with 
a little sulphate of ammonia. 

Whatever the cause may be which gives rise to these suljAurous fumes, 
it is certainly not as has been stated, the burning of beds of lignite. At 
Queenel, where this has occurred, and is still in progress, the result on 
the associated strata is precisely similar, but the deposit from the fumes 
is totally different. 

Ascending Pine Eiver, an excellent section of the whole gi-oup is secttonson 
affi)rded from the lower ii-onstone-beaiing Ammonite shales at the ^'^^^^• 
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mouth, to the highest sandstones of the plant-bearing group in Table 
Mountain. 

In the rocky gorge, close to our last camp up Pine River, represented 
in the sketch page 54, drawn by Mr. Foord from the photographs taken, 
ai*e the four thin seams of good bituminous coal which have abeady been 
mentioned, page 53. These ai'e not less than 1,700 feet below the sand- 
stone of Table Mountain, and as the beds are horizontal, the geographical 
elevation must very nearly represent the vertical thickness of the 
formation. 

If the Table Mountain sandstones shales and coal beds represent the 
No. 5, Fox Hill group of Meek and Hayden, then the St. John Ammonite 
shales would be the Fort Pierre group. The latter, at St. John, is not 
less than 700 feet thick, and thus, Division 11 of the present report would 
have a thickness of 2,700 feet, and may, perhaps, include all the subdivi- 
sions of the Cretaceous period enumerated and described by Messrs. Meek 
and Hayden. No rocks, however, which could be pai*alleled on litholo- 
gical grounds with their Dakota, Benton and Niobrara groups were 
observed in the Peace River section, and apparently the dark laminated 
Ammonite shales of the supposed No. 4, Fort Pierre group, rest conform- 
ably on the calcai'eous brown sandstone and shale series, in which ceilain 
fossils wore found which Mr. Whiteaves believes to be pix)bably Jurassic 
forms. We may, perhaps, here find a passage from the Jui'assic into the 
Cretaceous period. When the fossils which were collected from these 
strata ai-e examined, more light will, perhaps, be afforded on these points. 
They have now been twelve months in transit, but have, unfortunately, 
not yet come to hand. 

Division IIL — Proceeding up the river to Hudson's Hope, another 
group of strata is met with which must, I believe, be referred to some 
unconformable underlymg formation, whether of lower mesozoic or of 
palfieozoic age, is uncertain. 

It consists chiefly of either hard, occasionally slightly calcareous sand- 
stones, bi-own, reddish and whitish, with thick beds of rough, brecciated 
conglomemte oy pudding stone, thin bands of dark slaty shale and true 
bituminous coal. The only fossils that were observed in these beds are 
indistinct impressions of the stems of plants of^n of considerable size, 
and some of the beds are full of small carbonaceous leaf-like markings. 
The best exposures of this gi-oup are seen in ihe Portage and Horse-head 
Mountains, and they likewise form both sides of the Cafion of the Mountain 
of RocId*. 

Precisely similar rocks weie also observed on the left bank of Peace 
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Ever, about eificht miles below the mouth of Otter Tail Eiver, where I section near 

' '^ otter Till River. 

made the following note : Beds of hard grey sandstone (like "whm 
rock) from three to eight or ten inches thick, dip vei'y regular to W. 40** 
S., < 65° to 70°, broad ripple mai'ks on some of the beds ; beneath these aie 
other softer, brown sandstones, in which impressions and casts of tree 
stems and bi*anches are abundant, with much indistinct carbonaceous 
marking on the faces of the layers. None of these plant remains are 
sufficiently well preserved for specific identification. 

The next exposure examined is where a point of rocks juts out upon ^^^^^^^Yteuing 
the left bank of the river ; but these belong to some part of the older *>«*^ 
series included in Division IV. Little more than a mile further up is 
another rocky point, which running inland, rises into a precipitous 
mountain with vertical cliffs facing to the east. Among the debns 
&lle» from these cliffs, consisting of dark grey, almost black arenaceous 
and calcareous rocks — some times an impure carbonaceous limestone — were 
found great masses, eveiy layer of which was a matted aggregation of 
caste and impressions of a shell which Mr. Whiteaves considei*s, without 
doubt, to be Monotis subcirculariSy Gabb, the most common and widely 
distributed fossil in the Triassic rocks of Califoraia. From this point, 
which is nearly abreast of the mouth of Cleanvater Eiver, down to the 
entrance to the cailon, fragments of the same kind of rock holding this 
Monotis in great abundance are found scattered along the shores ; whether 
they ai*e all derived from this outcrop, or from othei's of similai* beds 
lower down, which were not obsei-ved, is unceilain. The dip is to the 
south-west, at 30° to 40°, and it seems probable that these Monotis bear- 
ing beds tmTiing over the anticlinal axis, which brings up the Fossil Point 
limestones of Division IV, dip beneath the sandstones and shales of the • 

Portage Mountain group, and are not again seen to the eastwai'd. To the 
westwai-d they rest on and against the intensely crumpled and contorted 
masses of limestone-schist, quartzite, clay-slate, &c,, which at a short 
distance rise into the main peaks of the Rocky Mountains. In a frag- 
ment of a precisely similar rock, bi*ought from neai* Fort Hupert, 
Vwicouver Island and given to me in Victoria, I found impressions of the 
same shell. 

Owing to the numerous sharp foldings which have affected all the sti*ata 
from the cafion westwaiti, and the consequent constant alternations fi-om 
almost vertical to horizontal attitudes, a veiy careful examination is 
J'^qbired before the real succession of the several gi-oups can be determined 
wifli certainty. To do this a much longer time would be necessary than 
W could give to the work on this occasion. 
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Fina section of The direct course, however, of this ijreat valley of Peace River, the 

Peace ttivor .., i-... i 

Valley. depth to which it cleaves the main range from west to east, and the 

splendid sections which are thus afforded either along the principal valley 
or in its numerous tributaries on either side, offer, probably, far gi'eater 
facilities than are to be found in any other part of British America for 
studying the very interesting phenomena connected with the stracture 
and upheaval of the Bocky Mountains, and the succession and precise 
relation to each other of the various formations which are represented in 
the bare ragged peaks of the main range, and in the rounded forost^^lad 
hills on its eastern and western flanks. 
Rocks, from ^^ ^^^ ^^^^^ fronting the river, from the Portage and Horse-head 

ott^TalrRiver. Mountains up to near the mouth of the Otter Tail, are apparently 
composed of the rocks of this group, and in some of them the curious 
sharp folding and faulting which have affected the strata are well 
exhibited. The geographical position, the physical conditions and the 
general lithological character of this group seem to correspond very 
closely with the folded and faulted series, described by Mr. G. M. 
Dawson as occui'ring in the vicinity of the St. Mary Eiver, and which 
he assigns to the Lignite Tertiary series, but which he, at the same time, 
says " do not precisely resemble any part of either the Cretaceous or 
Tertiary rocks previously examined." The rocks refen*ed to on Peace 
Eiver can scarcely be Tertiary, and I believe they are even older than 
Cretaceous. At a point on the Eiver, about fifteen miles above the 
portage, an exposui'e occurs on the inght bank, and in some rocky 
islands, of veiy massive beds of a dark, almost black, fine grained 
calcareous rock, from which a few fossils were obtained, and amongst 
them a large lAngula was the most abundant. In one part of this 
exposure the beds have a slight dip to north a little east; a concealed 
interval then occui*s occupied by a sandy beach, and then a second small 
exposure, in which the beds dip at about 45° in the same direction ; this 
is followed by a third exposure, in which the dip is exactly as in the 
first. 

Above the mouth of Otter Tail Eiver is another exposure of exactly 
similar beds, apparently horizontal, and in which some obscui-e frag- 
ments of fossils were observed. How these fine grained, dark lAngula 
beaiing limestones are related to the plant bearing grits, and coarse 
sandstones of the Portage Mountain, and of the cafion at its base, is a 
question which cannot at present be determined. But between the two 
out-crops last described is the one ali'oady referred to of sandstones, like 
those of the Portage Mountain, and the inference would be that the 
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lAngula bearing beds lie unconformably below the sandstone, and are, 
perhaps, a portion of the Monotis bearing group, which in lithological 
chai'acter they veiy closely resemble. In the hills on the left bank, a 
little below this exposure, the strata are folded in the manner shown in 
the wood-cut. 



Sketch of folded strata as seen 500 to 600 feet above the river in the hills on the left 
bank of Peace River, between Otter Tail and Wicked Rivers. 

Division IV, — The rocks which are included in Division IV were ob- Exposures on 

■r% m -tr . Telegiaph Trail. 

served chiefly to the westward of the main axis of the Eocky Mountains. 
They were first noticed, after leaving Blackwater, at the highest point of 
the trail between it and the ChilaccoEiver, the elevation there being about 
800 feet above the Blackwater crossing place. The beds exposed at this 
point are bluish-grey fine-grained or compact and opaline quartzites, 
pi-ecisely similar to those described by Mr. G. M. Dawson, at the upper 
end of the lower Blackwater cafion. On the trail descending to the 
Chilacco bridge there are some very limited outci*ops showing dark- 
blue and grey rubbly shales, with beds composed of small angular frag- 
ments of cherty rocks : neither dip nor strike could be detennined ; there 
is, however, no doubt that these rocks are the north-western extension of 
those at Blackwater. 

At about two miles south-east from Naltesby Lake, lai'ge angular 
blocks of dark slate and of white quartz are scattered along the 
trail, apparently derived from the hill-side on the right; but no un- 
moved rocks were seen* The hills in rear of the lake appear to be of 
diorite. 

The next exposure met with occurs about three and-a-half miles from 
Stewart's River, near a small swamp between it and the Nechacoo, where 
a few ledges of bine and grey siliceous shales, and a greenish grey 
diorite or dioritic sandstone crop out. Lying around, ai'e numerous 
largo boulders of granite and other smaller ones of trap, sandstone and 
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granite. Eight or ten miles east of Foil St. James the titiil passes along 
the base of some high rocky bluffs composed chiefly of massive blue-grey, 
rather silicious and sub-crystalline limestone. A short distance ftu'ther, 
the edge of the descent to the valley of Stewart's Lake is reached, and 
here we find extensive outcrops of a massive dark coloured rock, which, 
under the hammer breaks into small rubbly irregular fragments, the 
faces being all jointage planes coated with a black iron or manganese 
oxide, and not showing the character of the rock. It is probably an 
altered shale or a fine grained shaly dioritic ix)ck. Neither in it nor in 
the limestone was there any indication of the dip to be seen, but they 
are both traversed in every direction by jointage cracks. Immediately 
in rear of the post at Stewart's Lake, the limestones are again seen form- 
ing rocky hills, and here Mr. Macoun found numeix)us indistinct fossils. 
Two miles and-a-half up the north shoi*e of the lake is a rocky point 
consisting of dark argillaceous and calcareous shales, much broken and 
disturbed, the dip appai^ently about south from 60® to vertical Beyond 
these the limestone again comes on in great force, and forms the mass of 
the great mountain ridge which here rises abruptly fix)m the lake shores 
to an elevation of 2,600 feet above the water. 

Prom the summit, known as " Pope's Cradle," to which we ascended 
on the 2l8t of June, this great limestone band can be traced by the eye, 
forming a broad belt of white rocky ridges, or isolated hills, for a distance 
of not less than thirty-five or forty miles on a bearing E.S.E. and W.N. W. 
Looking down upon it fh)m Pope's Cradle, it has the appearance of a 
hog-backed rugged and bi^oken ridge, winding through the country. 
Overlying the limestones there are beds of blackish-blue, broken and 
much jointed calcareous and argillaceous shales. At a rocky point on 
the lake shore these shales are cut by a massive-bedded dyke of a whitish 
or light gr^y feldspathic diorite. The slopes of Back Mountain, on the 
east of the trail from Stewart's Lake to Omineca, (see plan) seen from a 
distance, show very red rocks ; these, probably, underlie the limestone 
band, which apparently has a thickness of not much less than 6,000 feet. 
It would be very desirable to ti*ace out this great limestone belt, and 
thus ascertain its real position in the series. There is, I think, no reason 
to doubt that it represents some part of the Cache Creek series, but 
whether the lower or the upper limestone group is at present uncertain. 
On Pope's Cradle, notwithstanding that from base to summit there is 
an almost unbroken exposure of limestone rock, and that a good deal of 
time was devoted to the search, nothing was found that could, with cer- 
tainty, be recognized as a fossil. 
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Between Stewart's Lake and the falls on Long Lake Eiver, only one cache creek 

shales. 

outcrop of rocks was observed. This occurs a short distance to the south 
of Salmon iUver crossing, where there is a small exposure of reddish- 
weathenng flinty shales of the Cache Creek series. At the falls above 
named, the rocks ai'e apparently exclusively dioritic, but so much broken, 
jointed and decomposed that it is very difficult to obtain a specimen with 
a freeh fi'acture. There are three distinct falls, the upper one, from 
thirty to thirty-five feet ; the middle one, about fifteen feet; and the lower 
one, fifty feet. The total length being about 100 yaixls. 

In the valley of Iroquois Creek, below our camp, greenish-grey fine Iroquois creek, 
grained sandstones were seen associated vrith dark-blue slaty shale, dip- 
ping S. 10-15° E. < 65-70.-resting on these is a considerable thickness of 
drill gravel and sand, in which pebbles of various kinds of diorite are the 
most abundant material. Gold is reported to have been found on this 
creek. A short distance north of Lroquois Creek, metamoi*phic grey sand- 
stones and slaty shales were seen, and though not in situ, had not been 
far removed, the solid rock being evidently, close beneath the surface ; 
no f\irther exposures were seen south of McLeod's Lake. 

On the 1st July I ascended some rocky hills to the east, ^d directly 
opposite Fort McLeod. For the first mile and three-quarters the trail 
passes through thick forest, and no rocks are seen, thence the range 
begins to rise more steeply, and the rock which crops out is an olive- J^S^^^TSeSod 
coloured and dull grey schist, in which the bedding is not apparent; the i^eMounuin. 
cleavage planes strike east and west, and dip north ft*om 85° to vertical ; 
the weathered sui*faces are greenish-white, and the rock has a feld- 
spathic aspect. Higher up the hill similar rocks occur, associated with 
wavy, grey limestone schists which strike B. 20° N., and dip at high 
angles both north and south. Other outcrops showed thin-bedded, 
french-gi-ey coloured sandy limestones, strike 10° N. dip south 80°. No 
traces of fossils could be found. At the highest point which we reached 
on this ridge the barometer reading was 26.58, and at the lake 2*7.90, 
showing an elevation of about 1,300 feet. Here the rocks are all lime- 
stone shales and brecciated limestone conglomerate. On the hill-side, up • 
to about 400 or 450 feet above the lake, irregular beds, layers and heaps 
of large rounded drift pebbles were observed. These may, perhaps, 
mark old shore lines of the lake when the waters stood at a much higher 
level than they do now. 

I)e8cending Pack River and the Parsnip, wherever outci-oppings of 
the older rocks occur, they are all of similar characters to those just 
described, and clearly belong to the same series, In the banks opposite 
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the mouth of Finlay River an intensely crumpled black plumbaginous- 
looking clay slate occurs. At first sight it looks like nri<?a schist, bat a 
closer examination shows that the micaceous-looking surfaces contain no 
mica, but are probably due to the pressure and motion which this soft 
carbonaceous shale has been subjected to. 

The lamination planes, which are also, perhaps, those of bedding, dip 
south-south-east at low angles ; they are folded and contorted, and the 
bright satiny-looking surfaces which the rock presents are all minutely 
but irregularly corrugated. Similar micaceous-looking and corrugated 
rocks occur again at the Finlay Bapids, but here they are strongly 
calcareous; they are not unlike some of the silveiy-looking nacreous 
slates of the altered Quebec gi^oup. Below the Finlay Bapids no ex- 
posures were seen upon the river till we entered the gap which cute 
through the main range of the mountains, commencing about two miles 
above the mouth of Barnard's River. Here, as already mentioned, we 
ascended the peak which Mr. Macoun christened Mount Selwyn. On 
the lower ridges, up to about 2,000 feet above the river, we passed over 
massive reddish white-weathering quartzites, and above these the whole 
mountain was composed of grey calc-schists and limestones, often in- 
tensely corrugated, crumpled and wrinkled, and having a general south- 
westerly dip at high angles. No traces of fossils were found in any of 
these crumpled strata, and whether they are a highly altered portion of 
the Cache Creek series or represent some more ancient formation re- 
mains uncertain. Similar cormgated calc-schists occur in the preci- 
pitous cliffs which rise at a short distance from the water's edge on the 
opposite side of the river. The ridge we followed in ascending the 
mountain lay very nearly parallel with the strike of the rocks, and 
consequently, notwithstanding the height to which we reached, a com- 
paratively small thickness of strata came under observation. At about 
eight miles lower down, the valley begins again to open out; then 
turning a sharp bend, we come opposite the mouth of Clearwater River, 
where we found the black impure carbonaceous limestones and shales 
holding Monotis subdrculariSy and less than two miles further, on the 
same side, is Fossil Point, consisting of thick beds of sub-crystalline grey 
limestone and limestone shale, in which corals, crinoid stems, brachio- 
pods and other fossils ar^ abundantly distributed, though for the most 
part so imperfectly preserved as to be not easily recognized. In litho- 
logical character and general appearance these Fossil Point limestones 
do not differ materially from those seen at Stewart's Lake, at Fort 
McLeod and on the Parsnip. They dip S. 30° W., < 76**, 80°. Bastwai-ds 
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from Fossil Point no rocks were seen resembling any pai*t of the Cache 
Creek series. 

Division V, — ^Throughout the whole of this region there is a marked oametiferous 
absence of crystalline, granitic and micaceous rocks, except in the form ^^^ 
of bouldei*s, and even these are somewhat rare. The only occurrence of 
granite rocks which came under our notice was in the ridge which inins 
along the west side of Cai'p Lake. As 1 passed up the lake in the boats 
I only saw these rocks from the water. Professor Macoun passed over ' 
them on the trail/and collected some small specimens which show the 
ridge to consist of an ordinaiy gi*ey, garaetiferous gneiss and a coarse 
granitoid mixture of silvery mica and white orthoclase. The granite 
and ganiet-gneiss pebbles, which were noticed as a prominent feature in 
the drift on the north side of Ii'oquois Creek, may have been derived 
fix)m this outci*op. The only otJier place where granite bouldei's were 
noticed was on Smoky Eiver, already mentioned, page 58. 

From the foregoing remarks it will be seen that our season's explora- General reeuit 
tion has not eifected much towai*ds elucidating the geological structure °' «^io'»^o'»« 
of the i-egion, though it has added considerably to our knowledge of the 
distribution of the various formations in this hitherto wholly unexplored 
portion of the Dominion, and the information acquired — topogi-aphical, 
botanical and geological — will, I trust, be found interesting, as well as 
useful, for the guidance of futuie exploroi*s in the same region. 

KcoNoMic Minerals. ^ 

Gold has been procured, from time to time, in various places and ctow. 
in paying quantities, b<>tli along the Pai*snip and the Peace Eivers. It 
always occui's in very tine, unifonn-sizod particles, quite similar in 
character to that found on the Saskatchewan, and it is, I believe, entirely 
derived, here as there, from the drift deposits and tertiary gravels of 
Division I, which are cut through, wa^thed and renlistributed by the 
present river action. 

Daniel Williams ("Nigger Dan"), who has been some twelve or it« pndtion »nd 
fourteen years on the river, and has lived, more or less, by gold washing, ^^'^^^ 
showed me the position in which this fine gold was generally found. 
This was in, or immediately beneath the upper layer of silt left. by the 
spring flood-level of the river along the outer margin of the bushes. He 
seemed to think that none would be found by digging deeper into the old 
flood flafc* of the river, as is done successfully on the Fi-aser, at Quosnel 
and elsewhere ; but in this opinion he is, probably, mistaken. It may, I 
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think, be aafely stated that there ai'e no gold-beaiing i*ock8 on Peace 
River east of the Finlay branch, and, therefore, the tine gold found on 
the lower part of the nver has, perhaps, originally been derived from 
rocks on the westeni slope of the mountains, and that those rocks 
contain lodes or veins, holding both silver and gold, is sufficiently proved 
by the occurrence of these metals, often in pieces of considerable size, 
about the head watei*s of the Finlay and Omineca Rivei*s. Thei'e are, 
however, reasons which make it, I think, even more pi*obable that the 
original source of this tine gold is the same great belt of crystalline 
roclvs which has supplied the Saskatchewan drifts, and which extends 
from Lake Superior to the Arctic Ocean neai* the mouth of the 
Mackenzie. Nodular concretions and bands of clay ii"on-ore occur in 
considerable abuiidance in some of the groups of the Cretaceous i^ocks, 
but I scarcely think that these, notwithstanding the general excellent 
quality of the ore, could ever be profitably mined. Those that appeal' at 
the surface would soon be exhausted, and they are not sufficiently 
abundant or in layers sufficiently thick and pei'sistent to repay the cost 
of extraction fi'om the associated shales, by costly mining works. 

Coal mui Lignite. — ^The only coal seams that were seen are those, 
already mentioned, pages 53 and 63, in the gorge near Table Mountain, 
and at the head of the Cafton of the Mountain of Rocks. Only one 
of those can bo considered as of any economic value ; but it is quite 
likely that there are othei's in the region which wei*e not observed 
by us. 

The tertiary lignite beds at Quesnel are of no economic value ; but 
whether there are others of better quality in the Black water and Paranip 
River basins, as is indicated by the loose blocks which were obseiTed on 
both these streams, is a question which can only be decided by ftirther 
investigation. 

Building-stone and Limestone. — Good stone for building pui*poses could 
not readily be found on Peace River, west of the mountains, but the 
sandstones of the* several Mesozoic formations afford good material lor 
this pui'pose, and from some of these, grindstones of excellent quality 
have been made. 

East of Fossil Point no limestone strata sufficiently pure for lime burn- 
ing was met with. There ai'e, however, beds on the Pai*snip, and in the 
Stewart Lake and Fort St. James, limestone bands which would probably 
answer well for this purpose. Opposite Hudson's Hope, and at a few 
other places on the river, the water issuing from the drifts has deposited 
^reat masses of calcareous tufa, and, in pai'ts, this has become so solid 
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and compact as to be a pure crystalline limestone, or mass of calc-spar, 
from which a good lime could doubtless be burned. 

In the appended Notes, ftimished by Professor Macoun, relating to the J^^^^"°'' 
geological features of the country which he traversed after we 
separated, will be found, besides other interesting factg, some observations 
on the gypsum, salt and petroleum which apparently abound in this 
region, and which, at some future time, must rank as the most valuable 
and most important of its mineral products. 

Appendix 11. contains Notes by lk£r. J. F. Whiteaves, on some of the 
fossils which were collected by Professor Macoun and by myself. The 
larger portion of the collection was sent out, as already mentioned, by 
Fort Garry, and has not yet been received. 

Climate and Vegetation. 

These subjects are intimately connected, and are dealt with, especially 
the latter, in Professor Macoun's Eepoit. I nhall, therefore, hero give 
only a few observations relating to the former. 

On our expedition the thermometer was generally registered three oSSrvSoIS 
times during the day, and the result is shown in the following table, 
which may serve to give some idea of the average summer temperature 
of the region. 

Table showing Observed and Average Temperature of Air. 
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66°. 9 


72°. 1 
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Maximum... 


66° 
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66° 
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70° 


66° 


MiQimom . . . 


36« 
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36« 


31° 


18° 
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There were only two mornings in September when the thermometer 
indicated frost, viz : the 25th, when the reading was thirty-one degrees, 
and the 26th, thirty-two degrees. On the 5th of October it fell to eighteen 
degrees ; after which there was no frost till the 13th of October. None 
<rf these firosts had been sufficiently severe at Fort George to injure the 
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potatoes, which were still in the ground when we left there on the 18th 

of October. 
Notes on the The following memoranda, extending from 1865 to 1875, were copied 

Peooe River. from journals at St. John, kept at the Hudson Bay post, and by 

D. Williams (" Nigger Dan"). They show that the climate on Peac^ 

Eiver will compare favourably with that of Montreal, ten degrees further 

south and nearly one thousand feet lower : — 

1865. — Nov. 12. — Ice forming and drifting. 

" * le.—Light fall of 8U0W. 

** " 20. — Snow during night ; weather mild. 

" " 22. — Snow. Ice drifting in the river. 

« " 27. — Two inches of snow during the night. 

M « 30.— Part of the river set fast. 

" Dec. 4.— Weather mild. 

*• " 6. — Snowed all day. 

« (( 7.— River set fast up to a little below the fori 

" " 9. — Water rising fast. 

" " 10. — River set fast opposite the lort. 
1866. — March 30. — Last three days very warm. Snow melting fost 

" April 7. — First goose seen. 

** « 8. — Fine warm day. 

" ** 11. — ^A flock of ducks passed. 

" « 20.— No ice left opposite the fort. 

" " 30. — Planting potatoes. 

" May 16. — Sowing turnips. 

" June 2. — Water falling in the river. 

" Sept. 25. — Digging potatoes. 

" " 27. — Rained or snowed all day. 

1868. *< 9.— Rain all day. 

" " 30. — Digging potatoes. 

" Oct. 19. — Rain and snow during the night. ' 

" Nov. 7.— Ice drifting first time. 

" « 17. — River frozen over, but not safe to cross. 

1872. " 8. — Ice commenced to run in the river; very cold 

" " 28.— River closed. 

1873.— April 24.— Ice moved in the river. 

" " 26. — Ice broken up and cleared. Planting potatoes. 

" Sept. 20. — Digging potatoes. 

" Nov. 19. — Weather still mild ; ice drifting in small quantity. 

" " 26.— Ice sUll drifting. 

" " 2.— First snow (lay in patches). 

" " 25.— Deep snow. 

" " 30.— River closed up. 
1874.— March 14.— Thawing 
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1874.— -April 16. — Bain. Ice breaking up opposite fort. 

" « 19. — Ice moving down. 

" " 21. — Geese came. 

" " 22. — Barley and oats being sown. 

" May 1. — Heavy rain. River clear of ice. 

" * " 2. — Drift ice passing down. 

" " 3. — River clear. 

" " 5. — Potatoes planted. (1 bushel — crop dug 22nd Sept., 100 bushels.) 

« " 19. — Water rising rapidly. 

" Sept. 22. — Dug potatoes. A little snow fell, but no frost. 

1876. — Feb. 18.— Warm rain ; wind N.W. 

« « 21.— Snow. 

« " 22.— Snow all day. 

« " 24.— Do. do. 

« April 14.— Creek flooded the flat. 

« « 16. — Geese came. 

" May 7. — Barley sown. 

«< " 8.— Planting potatoes. 

No frest on the north side of the river after the Ist of May. AU 
the snow gone on the flats and on the hills by 16th of April. 

Average depth of snow, two and a half to three feet. Horses and 
cattle winter out. 

The appix)xiinate elevations of the principal points are given on the 
accompanying map. Those given for the railway crossing of the Eraser, 
near Willow River, for Fort George, and for Tsin-kut and Ta-chick or 
T-Chaka Lakes, are the results of the reduced levels taken by the 
Engineers of the Canada Pacific Railway. Those from Stewart's Lake 
to Smoky River, and that of Summit Lake, Giscome Portage, are from 
our aneroid observations, and are only approximate, — ^probably rather 
below the actual heights. • 

The average fall in the river, from McLeod to the cafion, is 2.03 feet slope o! riren. 
per mile; and from Hudson's Hope, to " The Fork" — Smoky River, — 
1.05 feet per mile. The fall in the cafton, giving it a length of twenty- 
five miles, is 10.88 feet per mlfe. 

The table on the following page shows the distance from Quesnel to 
" The Pork " by Giscome Portage to be 516J miles, and by Stewart's 
Lake 531J miles. All the distances given in the table are estimated, 
except those in the first column, between Quesnel and Fort McLeod, 
which are the result of pacing along the trail. In some cases there 
ifl a very considerable difference in our estim^to and that of other 
explorers, 
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Table op Distances between Smoky Biver 


AND Quesnel. 




SiLwm. 


H0RBT2KT. 


MoLioD. 
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Smoky River— "The Fork"— to "i 
Dunvegan / 


44 


The Fork to 
Hudson's Hope. 

250 


.... 




Dunvegan to Fort St. John 


70 
38 


115 
50 


From 
Dtmvegan. 


From the Fork. 
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30 


Fort St. John to Hudson's Hope 


Hudsons Hope to head of canon, by 'i 
the river f 


20 to 26 
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35 


.... 


Hudson's Hope to head of canon, by "i 
the Portage road / 


Hi 


14 
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13 


Head of canon to Finlay Junction . . . 


75* 


70 


90 


72 


Finlay Junction to mouth of Pack "i 
River / 


72 


75 






Pack River to Fort McLeod 


17 


14 






Fort McLeod to Giscome Portage 


70 








Portage road to Fraser River. . . ', 


6 








Thence to Fort Georire 


30 








Fort George to Quesnel 


83 








Fort McLeod to Stewart's Lake 


70 


85 


83 




Stewart's Lake to Quesnel 


144 




.... 
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Eespecting the opinion expressed (page* 54) when describing the 
snowy-peaks which were seen bearing south, magnetic, from Table 
Mountain, that " there is no doubt they are the peaks of the Cascade 
Mountains," it may be said, that while in view of the direction in which 
they wcKe observed, it is veiy difficult to undei*8tAnd what else they 
could be; yet the great distance to the Cascades ih)m the point of 
observation — not much less, accoi-ding to the maps, than 200 miles — 
seems to render the correctness of my supposition somewhat doubtfhl, 
and to require fui'ther venfication. 

I have the honour to be, 
Sir, 
Your obedient Servant, 
Montreal, May, 1816. ALFRED R C. SELWYN. 
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APPENDIX I. 
GEOLOGICAL AND TOPOGRAPHICAL NOTES 

BY 

PEOFESSOE MACOUN, 

OM TBI 

LOWER PEACE AND ATHABASCA RIVERS. 



Sir, — In accordance with instnictions received at Fort St. John, I pro- 
ceeded down Peace River with Mr. King, intending, as you ai'e aware, Route foUowed. 
to descend the river until we met the H. B. Co.'s boats which were then 
thought to be coming up, and to return with them to the point of de- 
partoi'e. Not meeting them, however, where we expected, we con- 
tinued our coui'se down the river, and reached Fort Chipewyan on Lake 
Athabasca the day before the boats left there Acting, then, on the 
advice of Mr. Macfarlane, Chief Factor in charge of the Athabasca Dis- 
trict, I decided to return by the way of Methy Poi-tage, Fort Carlton, 
and Fort Grariy, where I ai'rived on the 2nd of November. Had I sti^ictly 
followed your instinictions I would have been compelled to winter in the 
mountains, and to avoid this 1 chose the eastern route. As you de- 
scended Peace River yourself, to the mouth of Smoky River, it is unne- 
cessary for me to say anything about the geology and topography of the 
countiy above that point. 

From Smoky River to within ten miles of Cadet's River the sand- Smoky rivw to 
stone formation continues, but veiy seldom shows any signs of saline 
matter. The scenery on this part of the river is veiy beautiful. The 
sandstone cliffs rise on either hand, and ai*e weathered into the most 
vai-ied and fantastic forms and outlines. After leaving Smoky River, 
the country gradually lowers, and as the river winds about, the grassy 
slopes appear first on one side and then on the other, until they wholly 
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cease, and the country is entirely covered with poplar woods. In this 
part of the river nodules of immense size are seen at times, cropping 
out of the clay banks, or lying in oval or spherical masses on the shore. 
The gravel beaches begin to disappear and at Battle Eiver the last one 
is passed, and with it all rapid or swift water. The country assumes a 
more fertile appearance, and everything betokens a change of soil and 
possibly climate. Below Battle Eiver the Peace becomes much wider, 
and sandy it>land8 and bai's take the place of the gravelly ones of the 
upper part. 

Between Wolverine Point and Portage Point many loose fossil 
shells were found, as well as othei'S which still remained imbedded in 
angulai* pieces of limestone rock, some of which was almost wholly com- 
posed of them. The banks of the river for many miles were strewed 
with these fossils, but the limestone rock was not found in situ, Fi'ag- 
ments of ironstone nodules were abundant, but no fossils of any value 
could be obtained from them. A few showed the remains of ammonites, 
and one specimen was obtained which showed the nacreous layer of the 
shell. 
Vast plain. By the time the Yermillion is reached the country is not more than 

fifty feet above the river, and presents the appearance of a vast plain, ex- 
tending on the left bank all the way to the Cariboo Mountains, which are 
said to be forty miles distant. 

Below the Vermillion, ironstone nodules become quite common 
on the left bank; in a few places they form complete strata, and 
many loose fossils and angular fragments of rock were seen on the 
beach. 

Approaching the chuttes we came upon rocks altogether diffei'ent 
from any we had yet seen, apparently a thick bedded dolomite^ with 
nearly horizontal stratification, but dipping slightly up the river. The 
beds pi-esent very rough surfaces, full of small holes, which have evi- 
dently been worn out by running water. 

Expecting to return by the same route I did not pay so much 
attention to the rocks here as I should otherwise have done. Before 
reaching the fall, and after passing the dolomite, I cix)ssed, what 
I believed at the time to be, an oil spring, both fi*om its colour and 
smell. 
Bluish limestone. All tho rock at the falls is a bluish limestone, which, when fblly 
exposed to the influence of the weather, breaks up into thin layers. On the 
right bank, immediately below the falls, it forms cliffs from twenty tu 
lihirty feet high. The river ^t this point is nearly a mile wide, and presents 
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a series of little falls all the way across. The map.y small rocky islands 

and isolated rocks that rise out of the river, and on the brink of the fall, 

all the way to the other side, form u beautiful panorama of rushing and 

falling water, wooded or I'ocky islet, succeeded below the falls by placid 

river and sylvan scene. At present (Aug. 15.) the fall is about fifteen 

feet, but at high water it cannot be half as much. A couple of fossils were 

obtained here, which were identical with others collected from a different 

locality. The islands in the river below the falls are rocky ; I'ocks 

are also exposed on the right bank for about two miles, and are then 

concealed. About three miles below the falls Little Bed River comes p^^**^'*^- 

in on the right bank, and, at its outlet; a different rock formation 

presents itself. The beds are composed almost altogether of coi^als, of 

many specion. There is a good exposure, and, as we took a day here to 

rest, I made a large collection. The lower layei*s are qf fine texture, 

thin-bedded, and without fossils. These ai*e followed by beds almost 

wholly made up of those branching corals (Alveolites) so common in 

Devonian rocks, intermixed with a species of Zaphrentis in great 

abundance, some of the higher strata being largely made up of these, 

but occasionally associated with others of a rounded fonn. Above 

the latter there ai*e, at least, six feet of rock, holding large corals, in 

which the fine structure was nearly obliterated by the crystallisation of 

the mass. Othere were observed in concentric layere ; and some, 

when broken, fell apart as if formed in successive laminae. 

Another outcrop occurs about a quai'ter of a mile up Red River. No 2?ijSP"®° 
fossils were observed here, but the rock, which is heavy-bedded and in a 
nearly horizontal position, appears to overlie those just described, and 
adds a few feet to the total thickness exposed. The rock at this point 
soems to overlie that at the chtUtes, 

Approaching " Rapid Bouill^ " the banks of the river begin to attain 
some elevation, but no rocks are exposed until the head of the rapid is Rapid Bourn* 
passed; then limestone crops out, but so much broken and contoi-ted, 
that its dip is not apparent. Many fossils were found at this point, both 
loose and in the rock, A few yai-ds below this, fine white gypsum crops 
out, and continues as the lowest rock in the section for the next 
twenty miles. This is overlaid by a light gray granular rock, largely 
made up of gypsum; perhaps a limestone, but no fossils were observed 
in it. 

Descending the rapid the rock rises higher and higher along the 
»hore, and by th^ time the lower end is reached, it has attained a height 
of at leabt fifty feet above the water, At the foot of the rapid the river is 
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divided into two channels by a high i-ocky island, which stands almost 
in the centre of the river. In many places the gypsum attains a tJiick- 
ness of from ten to fifteen feet, and is an clear and white as snow. The 
banks of the river and the islands from here to Peace Point, a distance 
of fifteen miles, show this I'ock generally much contoiiied but seldom 
broken. At one point on the right bank the beds had been upheaved 
without being bi*oken, to the height of at least forty feet, and show a 
very fine example of curved strata. 

The next exposure occurs a few miles up Quatre Pourches River 
where Laurentian i^ocks crop out. They consist of grayish gneiss-granite, 
and in a few instances they rise to over 250 feet above the river. These 
exposures were soon passed, and no moi*e were seen until we entered 
Lake Athabasca. The lake at its western extremity is ftill of rocky 
islands of all 3hapes and sizes, composed of Laurentian i*ocks, almost 
identical with those of North Hastings. Red gneissoid rocks inse in every 
dii*ection, with the lines of stratification plainly discernible. Similar rooks 
stretch all around the north and east shores of the lake, and are said to 
be very precipitous in the neighbourhood of Fond-du-Lac. Beyond that 
point they stretch away into the BaiTcn Lands, which are the dread of 
Arctic travellers going eastwai-d from the Mackenzie River. The rock 
around Fort Chipewyan is all Laurentian, and almost all of a reddish colour. 
There are numei*ous bouldera of conglomerate lying about which often 
contain large round or oval pebbles of quartz. It is just such rock as the 
sands along the lake would form if converted into stone. All the sand of 
the lake shore is very pure, and exactly the colour of the rock. It consists 
almost wholly of small rounded grains, red and white, probably quarts 
and feldspar. The rocks around the fort ai*e all smoothed and polished 
by ice action. When the sun shines they glisten like so much glass, 
and a penson walking upon them is in constant danger of falling. 

All the salt used on both the Peace and Mackenzie Rivers is obtained 
at Salt River, a considerable sti'eam emptying into Slave River, about 
100 miles below Fort Chipewyan. Some distance up this river a number 
of brine springs are scattered over a wide plain, and around these large 
accumulations of excellent salt are deposited. The H. B. Company send 
a boat there every autumn, and the finest of the salt is shovelled into sacks 
and bix)ught away. Men who have been there told me that the salt is 
of unknown depth and extent, and it is supposed that thei'e are vast 
deposits at an inconsiderable depth below the surface. AnoUier salt 
region, which takes half a day to ci'oss, is reported at about midway 
on the portage, between Great Slave and (ri^eat Bear Lakes. 
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The Bafl&lo Mountains, Ijring south-east of Yermillion, are said to Report of gow 
contain both gold and silver, and both ai'e reported fi'om the neigh boui*- "*^ ^^"• 
hood of Fond-du-Lac. I saw no specimen of any kind of metallic mineral, 
except iron pj'rites, which wan brought from the Buifalo Mountains. 

Below Peace Point the land is very low, and the river spreads 
out like a lake, studded with islands ; the shores are no longer sand, but 
mud, and the traveller has much difficulty in putting to land, owing to 
its depth. 

Quatre Pourches River discharges part of the watei*s of Lake Extensive 

manhei sonth 

Athabasca into the Peace when the latter river is low in the fall, but andweetoi 



in the spring the current is reversed, and the waters of the Peace pass 
by it into the lake. The whole country around the south and west 
sides of Lake Athabasca is a vast alluvial plain, elevated but a very few 
feet above the level of the lake, and some years much of it remains 
permanently flooded. The first night after leaving Foii; Chipewyan, we 
slept in the boat« owing to the lowness of the land, which was not more 
than a foot above the water. The Athabasca has foimed a large delta 
at its moutb, and is every year silting up the lake with the mud it 
brings down. For miles before we entered it from the lake we passed 
over mud flats, due to the same cause. The mouth or mouths of the 
river are a series of willow swamps and islands, scarcely a foot above the 
present (Sep. 3rd) level of the water. I am at a loss to state the breadih 
of the main channel of the nver, as I believe that we entered by one of 
its smaller discharges. 

Where we breakfasted the land was two feet above the level of 
the water, at dinner four feet, and where we slept, six feet above it. 
This was twenty-five miles from the lake, and the fii'st spruce was seen, 
showing that the land here was only subjected to floods in the spring. 

One day-and-a-half from the lake we reached the " Bmban*as River," Delta land, 
where the delta commences. , At this point the general level is about 
ten feet above the water. The whole of the countiy between this and 
tiie lake is alluvium, brought down by the river in bygone ages. All 
this immense delta, including lakes Claire and Mamawa, and their 
bordering marshes, and all that part of the Peace River Valley below 
Peace Point, may be called a delta, or. The Delta of the Peace and 
Athabasca Rivera. There is no doubt but that at one time all this 
region was lake, which is now either silted up or being silted up by 
those rivers. The deposits of the Athabasca have encroached so much on 
the lake, that less than six miles is now the distance ftx)m the fort to the 
line of willows which mark the division between mud and water. Out* 
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side the willows, there are moi-e than two miles of mud shoals, covered 
with a thick gi*owth of River-weed (PotamogeUm), and a gradually 
diminishing depth of water, as one approaches the willows. The waters 
of the Athabasca are even muddier than those of the Peace, but that 
which issues from the lake is quite clear. The Delta of the Peace and 
Athabasca is almost a Manitoba in embryo, being now what the latter 
once was. 

As we ascended the river we gradually passed from mud to sand, but 
we were fully fifty miles up it before we saw anything like a pebble. 
The first indications of " tar" were in the form of pebbles composed of 
sand and tar, formed above and caiTied down by ice. 

About two miles below Echo's Home we came upon the first gravel 
beach, and at Echo's the true bank showed for the fii-st time on the left, 
but it was noticed about a mile above Embari^as River on the right, and 
many times afterwai'dH, showing that the river was eroding ita right bank, 
while forming new land on its left. At this point the soil on both sides 
of the river is good and the banks have the reddish tinge observed at 
Vermillion. Later in the day Birch Mountains showed blue in the dis- 
tance, bearing about south-west* 

As we ascended, the river banks kept increasing in height, and the 
counti'y began to assume the appearance of a good agricultural region. 
No ix)ck was seen, but the "tar conglomerate" became very abundant, 
oflen being in beds two feet thick. Early on the afternoon of September 7th 
we came upon the shale beds which pi'oduce the taiTy matter. After passing 
along' them for about two miles, we stopped to trade for some dried meat, 
when I had an opportunity- to examine them. I found below, 
a light grey sandstone, partly saturated with the tar, and overlying 
this there was at least fifteen feet of it completely satui*ated, and over 
this, again, shale largely charged with alkaline matter. This was the se- 
quence all the way, although at times there was much more exposed. 
,Where we landed, the ooze fi'om the bank had flowed down the slope 
into the water and formed a taiTed sui*face extending along the beach 
over one hundred yards, and as hard as iron ; but in bright sunshine 
the surface is quite soft, and the men when tracking along shore often 
sink in it up to their ankles. During the remainder of the afternoon we 
sailed past other rock exposures, but observed no change in their as- 
pect, or mode of occurence, though veiy often they were much 
higher. Next morning we had travelled about two hours when we 
stopped at a tar spring to procure the tar which you received last winter. 
The rock here was just the same as that seen yesteixiay. Instead of get- 



Digitized by 



Google 



NOTES Bt PROFESSOR MACOUN. 93 

ting the tar on the beach, as I expected, I was led up the hill till we at- 
tained the height of foity feet; here we found a small pool of water, and 
underneath it the pure tar. I noticed a little stream of water flowing 
into the pool, which was coated with an oily scum, and under the stream 
an abundance of tar. Along the beach it was seen oozing out in many 
places, and by gathering and washing the sand satui*ated with it, 
we obtained just as pux-e tar as we brought from the spring on the hill- 
side. 

Bluish concretionaiy limestone, in appearance like that at Little Bed BiuUhandgrej 
Eiver, crops out on both sides of the river at Point of Eocks, foiming sbaies. 
clifls twenty-five feet high. The upper bods are chick and withstand the 
weather, but about six feet from the top these gave place to rock which 
crumbles exactly like that containing the large corals at Red River. For ^ 

more than twenty miles this rock was observed, and it was from it that 
the fossils were obtained labelled " thirty miles below the forks.*' After 
about twenty miles we again came on the tar shale, and passed the place 
where the Hudson Bay Company get their supply for the boats. All 
the limestone passed to-day was cream-coloured or light grey, and was 
heavy bedded on top, but had much the appearance of shale below. The 
frost disintegrates the latter, and it separates into fragmentn suitable for 
road-making. Nearly all the strata show graceful curves, the folds 
never rising higher than ten feet. The dip is about north and south, 
the strike crossing the river at nearly right angles. 

Within ten miles of the forks a very tine section of the rock is ex- Rucsociion. 
posed, showing the limestone, and then about ten feet of yellowish clay, 
followed by at least 100 feet of black shale, which looked like sandstone, 
and in the distance resembles the shale between Dunvegan and Smoky 
River. Alkaline springs were observed oozing out of these strata, but 
no tar. 

I have no doubt but that the shale, out of which the tar comes, overlies Poeition of oil 
tbe coral formation observed at Red River. Exactly at the forks the *****"' 
iatter rises out of the water, capped by at least 150 feet of black shale, 
from which the tar oozes, and these are surmounted by a few beds pro- 
ducing an alkaline efflorescence. Mr. Moberly told me that the tar beds 
extended up the Athabasca to near the mouth of Luc-ln-Biche River, 
ami I found that they still continued up the Cleaiwator, but eventually 
sank beneath the soil. About ten miles up the Cleai'water the men 
pointed out a tar spring in the stream, from which they veiy often got 
tar. 

Before jmssing the Pembina River we came upon sandstone which is 
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suitable for making grindstones. This i-ock was occasionally seen for 
about two miles, when signs of tar again appeared. These passed away, 
and limestone was occasionally seen, and towai-ds evening. I procured 
those fine fossils which you so much admired. For nearly a day after 
this no rock exposui*es were seen, and the next one seen showed rocks 
which differed fiom any 1 had yet observed. They were cream-coloured, 
shaly, non-fossiliferous limestones. After passing these we came to the 
sulphur springs. Four little creeks discharge those springs. They are 
said to be very bitter, and their mai'gins are lined with sulphur. 

We now came to the Five Portages, which I found to be caused by 
the cream-eoloui-ed limestone. The first rapid is about half a mile, and 
at two points the water falls over ledges about two feet high ; opposite 
the lower one the rocks rise on both sides of the river to the height of 
twenty-five feet. About a quarter of a mile above the first rapid the 
second commences, and continues about a mile and-a-half. There are 
no falls, but the water is very rapid. The third is insignificant, but 
the fourth, which nins through a real caflon, is a grand sight. It is about 
half-a-mile long, and is very crooked and full of rocky islands, fi^m an acre 
to a mere needle of rock in extent. The rocks, both on the mainland 
and on the islands, rise about sixty feet perpendiculai-ly from the water. 
Often they overhang the river, and ai*e full of caves of all sizes. The 
rock is limestone, (I believe) very hard and thick bedded, especially 
undei*neath, and in genensd appearance looks like the Niagai*a limestone of 
Owen Sound. I detected a few fossils in it ; these are the casts observed in 
the small pieces of rock in youi possession. After passing up the river 
about two miles we came to the last rapid, which is the worst of all. It 
also mns through a caflon, and is altogether impassable for boats or canoes. 
Here the rocks tower much higher than before, attaining at least 100 
feet above the stream, and confining it at one point into a width of less 
than thirty yai'ds. At the head of the rapid is an island, with a fall on 
one side of it fifteen feet high, aud towering rocks on either hand. Im- 
mediately above the fall is a little channel on the right bank, into which 
the boats are run when coming down stream, and to which they are 
hauled when going up. 

This was the last rock exposure observed ; between Portage-la-Loche 
and the Saskatchewan the whole country is covered with diift. The 
difference in level between the Clearwater and Methy Lake is not less 
than 600 feet, so that the ti'aveller coming from the north rises at least 
600 feet in less than a mile^ The portage is mostly sandy, and the 
lakes passed on the way ai'e boixiercd with fine white sand. Many 
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Laorentian boulders ai*e scattered around, and the soil is very poor. 
Sandy and peaty soils were of constant occurrence until we reached 
Buffalo Lake, when the land improves in quality. Every part of Buffalo 
Lake, except in sheltered bays, is fringed by a bank of bouldei's 
packed together like a pavement, and extending under the water for an 
unknown distance Clearwater Lake ban a similar margin, and possibly 
all the others. I suppose they are formed by the piling and pi-essing 
aclion of the ice in the spring. 

Buffalo Lake, Cleai-water Lake and Lacrosse Lake are on the same 
level ; they contain multitudes of whitefish of the finest quality. All 
the lakes throughout the whole region are filled with a confervoid growth, 
which gives them a green colour and makes the water very unpleasant 
to drink. I suppose this matter serves the whitefish for food. 

About eighty miles from Carleton I observed the fii'st limestone 
bouldei*s, which are so abundantly distributed in the Saskatchewan valley 
and over the adjoining plains. 

I have the honor to be, 
Sir, 
Your obedient Servant, 

• JOHN MACOUN, 

Botanist to the Expedition. 
Belleville, Ont. 
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Jurassic or Cretaceous. 
From Bock Island Gates, below Hudson's Mope, Peace River. 

Camptonectes (?) — Shell compressed, lenticular : outliue sub- 

cii*cular, height slightly exceeding the length. Eai-s of the left valve 
small, subequal, truncated somewhat obliquely at the sides. Hinge line 
about one-thii*d of the height of the shell. Surface of the test marked 
by ci*owded concentric stnie, which are scarcely visible to the naked eye 
unless examined in a strong light. The species is represented by two 
left valves and by one right, but the latter specimen is a distorted cast 
with very little of the shell remaining. The exact shape of tlfe ears is 
only to be seen in one of the left valves, which must have belonged to a 
shell which was not f\ill grown. Closely allied in sculpture and shape 
to Camptonectes stygius, White,* with which it may be identical, but its 
ears are mucb smaller and its hinge line consequently shoiler. 

Thracia (?) — A single valve of a shell which probably belongs to 

this genus, but which is not in a sufficiently good state to be determined. 

From these rocks there are casts of two other species of lamelli- 
branchiates in very bad condition ; one may be an Aucella or an 



* •* U. S. Oeoloeical and Gooffraphical Surreys West of the 100th Meridian." Part I.. VoL IV 
Palawnitology, Page 164, PUte XIIL, FiK, 2, a, ft, and c. «cnaj«i. rwn i., voi. i v.. 
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Inoceramus, the other looks more like one of the Veneridro or Cyprinidse, 
but in neither case can the genus be satisfactorily made out. There is 
also a compressed fragment of a cast, which may be part of a mould of the 
chamber of habitation of a Nautilus or Ammonite. 



Tbiassio. 
From a few, miles above Fossil Pointy Peace River. 

Monotis subcirculariSj Gabb. (" Palaeontology of California," Vol. I., 
page 31, Plate VI., figs. 29, 29 a. 

This characteristic fossil of the Californian Triassic is abundant in the 
blackish limestone of the locality above mentioned, where it seems to 
prevail almost to the exclusion of every other species. Some individuals 
are more oblique than the original of Mr. Gabb*s figui-es, but the 
character principally relied upon for distinguishing between this shell 
and the Monotis salinaria of Euroi^e, viz., thej'ounded upper end of the 
anterior margin, is remarkably constant in the Peace River specimens. 

The only other species collected in tliese rocks is a spiral shell, which 
is crashed flat, and so badly presei*ved that it is difficult to decide whether 
it belonged to a gasteropod or cephalopod. 

Cakboniferous OB Permian. 
Fro7n rear of Fort 8t. JameSy Stewart's Lake, B.C. 

FustUina Cylindrica, Fischer. — Sections of the limestone at Fort St. 
James show sevei'al specimens of Fusulina quite distinctly under the 
mici'oscope, and Mr. G. M. Dawson has since obtained othere from this 
localit^^ which are plainly visible without the use of a lens. The whole ai-e 
referred to F. cylindrica in accordance with the conclusion of Br. A. C. 
White that all the known FusuHnoi belong to one species. 

Choetetes (?) species. — A small silicified coral or pofyzoon, whose 
character do not accord well with those of any known genus. The mass, 
as a whole, is sub-cylindrical, but dilated at one end into an irregulai' 
Bub-sphsBrical head. Its maximum length is less than half an inch. The 
corallit^s are exceedingly minute, and diverge towards the larger end ; ' 
their apertui'es are iiTegular in outline, and are not uniformly either 
round, polygonal or crescentic. No traces of any septa or tabulae were 
detected in the tubes. 

IX 
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Devonian or Carboniferous. 

From Fossil Point, Peace River. 

1. Zaphrentis, (?) — Several imperfectly preserved examples of 

a Cyathophylloid coral, which are believed to be referable to this genus. 
The pointed exti*emity of nearly all the specimens is bi-oken off, and the 
structure of the interior is not well shown. No tabul® or transverse 
diaphragms are apparent in any of them, and in this respect the species 
resembles a Petraia. The corallum is simple,- conical and slightly 
eui-ved ; the epitheca, of which only fi*agmente remain, is thin and 
mai*ked with very numerous longitudinal striations, also with a few 
distant encircling lines of growth. Where the epitheca has been 
weathered off by exposure the longitudinal striation of the surface is 
much coai^ser, and the stri», or rather cost®, bifurcate above. Judging 
by these external markings the septa appear to have been twisted, but 
as the calice in each sj^ecimen is filled up by the matrix, it is not known 
whether there is a septal fossette, or if there are any dissepiments between 
the septa. The largest and best example has part of the base broken off, 
but when complete its height must have been nearly two inches and-a- 
half ; the width across the top of the cup is one inch and seven lines. A 
longitudinal section of this individual shows that the calico was 
moderately deep and that at its base the septa extend to the centre of the 
visceral chamber. The specimens are not perfect enough for a critical 
compai'ison with nearly related forms, and the same thing may be said 
of most of the fossils from this locality. 

2. Syrbigopora (?) species. — A small piece of i-ock in which the matrix 
is siliceous and the coral calcareous. In the upper pai*t of the specimen 
most of the coral lites are weathered out, and a number of cylindrical 
holes about half a line in diameter is the result. The basal portion 
contains the coi-allites in place, but on breaking a portion off and 
immei"sing it in dilute acid, they were entirely dissolved out. It ib 
scarcely possible to tell if thej*e were any transverae connecting 
piXKjesses between the corallites, and hence the doubt as to what genus 
the coral should be placed in. Transverse sections of the tubes show no 
sti*uctme at all, and longitudinal slices expose only what appeai* to be 
deeply funnel-shaped tabula^, but these are very indistinctly seen. 

3. FavositeSf (?) — Two large fragments, probably diffei*ent 

part^ of the same specimen, of what is most likely a massive species of 
Favosites, though the mural poi-es characteristic of that genus are 
nowheit) visible. The corallites are long, inegularly flexuous (probably 
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from horizontal compression) and equal in diameter. They ai*e uniformly 
hexagonal, about a line or a line-and-a-half in their greatest width and 
longitudinally striated on the outside. Their interaal stnictui-e is 
exceedingly complicated. One of the specimens was ground down so as 
to give a longitudinal section of the entire mass. The interior of the 
tubes thus exposed is seen to be filled with a coarse network, formed 
apparently by the coalescence of innumerable lamellae, which meet at 
different angles. In a thin, transparent, longitudinal slice through the 
centi'e of a small portion, containing part of foui* contiguous corallites, 
each side of the tubes appears as a single linear series of loops placed 
one above the other in an imbricating manner, their convex faces being 
directed upwai-ds and inwaixis. The central portion of each corallite as 
thus viewed seems to be occupied by crowded, irregular, often crooked 
or flexuous transverse plates, which rarely extend the whole way across 
it in one unbroken line. Without actually crossing each other they 
often coalesce towaixls the centime. Transvei^se sections show ten radii, 
which proceed fi»om the outer wall but do not extend quite to the centime ; 
also what looks like an irregular ring in the middle of each corallite, 
inclosing a lai'ge central space, but the radii seem to penetrate within 
this ciixjle. 

Accoitiing to Dr. Romingei** the Silui'ian Favosites diifer from the 
Devonian species " by invariably having simple diaphragms and by the 
spinulose character of their radial ci-ests/' The rudimentary septation 
ofthe present Hpecies is of a lamellar rather than spinulose character, 
and its transvei'se diaphragms are by no means nimple, but incomplete, 
eomplicatetl and iri-egulm*. The Peace Rivei- Favosite is probably of 
Devonian rather than Silurian type, an<l belongs to the section for which 
Milne Edwaixis proposed the* name Emvwnsia. It is closely allied to 
Favosites Emmotisii, Eomingei', but differs from that npecies in several, 
though perhaps, unimportant respects, the principal difference being that 
in the species just described the diameter of the corallites is about twice 
that of those of F, Fmmonsii. 

4. Chatete&^f) species. — Two specimens of a thin, wavy and entire, 
hut appai'ently not encrusting coral (oi- polyzoon) of which only one 
8ttrfiw?e is exposed, the rest being almost entirely concealed by the 
matrix. The apertui'es are very minute, sub-circular or polygonal in 
shape, and surrounded by moderately thin walls whose upper margins 



^ • "G«oloijnual Sunev of Michigan, Lower Peninsula.** Palseoutologj'. FosbII Corals. New York: 1870. 
«gel». 
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are munded. The mici^oscopical characters of these speciniens are 
almost exactly the same as those of two or three Silui'ian specie of 
Stenopora described by Mr. Billings. The obsciu'e genus Stenopora of 
Lonsdale is now merged pai'tly in Chcetetea and partly in FaMsites, and 
the present fossil is provisionally referred to Cfmtetesfrom its resemblance 
to Stenopora palmata, Billings, and to such forms as Chmtetesfrondosus and 
pavonia, as figui-ed and described in the " Polypiens fossiles des teri*ains 
Palaeozoiques " of Edwai-ds and Haime. 

6. A few detached joints and portions of stems of a crinoid, genus 
undetennined. 

6. Two or three casts of the non-celluliferous side of a species of 
i'lenesfeZ/aorof an allied genus of Polyzoa. Somewhat similai* specimens 
are in the collection made by Mi*. J. W. Spencer from the Devonian 
limestones of the north-west poi-tion of Lake Winnepegosis ; and nearly 
related forms occui* also in the Corniferous rocks at Woodstock and at 
Cayuga, Ont. 

7. Hhynchonella, (N. Sp.) ? — A solitary but silicified and beautifully 
preserved specimen of a rather small species of BhynclionelUi. The shape 
of the shell is transversely elliptical, the width being greater than the 
length ; the beaks are small, and there is a sub-angular mesial fold. 
The sculpture consists of acute plications, which are strongly marked at 
and near the front mai'gin of the valves, but which become obsolete at 
the sides. The umbonal or visceral region of the shell is quite smooth. 
On the ventral valve there are three plications on the centi-al sinus and 
three on each side ; on the doi'sal there are foui* on the mesial fold, as 
well as two distinct ones and another pai'tially obsolete on each side. 
The species very closely resembles small specimens of the variety 
anlsodonta of RhynchoneUa pugnus,^ an English Devonian species, but 
the plications of that shell ai-e more rounded at their summits. 

MhynchoneUa Uta of Mai*cou, *fix)m the Carboniferous rocks of Utah, 
has very wimilar sculptui-e, but it has much hu*ger beaks and a more 
triangular shape. This little brachiopod is probably undescribed, but it 
is not thought desirable to give it a new specific name until it is known 
whether the charactei's indicated al)ove are constant. 

8. Spirifera (J) — Compare S, disjuncta, Sowerby, especially as 

illustrated by Davidson in his monograph on the " British Devonian 
Bi-achtojxKla/' Pai-t VI., No. 1., and by Mui-chison, De Vernueil and 
De Keyserling in the " Pal&njntology of Russia." 



* " i^ritish Devonian Brachiopoda.** Pal. Society. Part VI , page 63, plate XII., figs. 12-li. 
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An obliquely difltorted and imperfect ventral valve of a species of 
Spirifera closely allied to, if not identical with the S. disjuncta of 
Sowerby and other authors. The width of the specimen is about one- 
thiixl greater than the len^h ; its outline is subquadrate, but the front 
ani?les are rounded and the centre is a little produced. The beaks ai^e 
small and the mesial fold is rounded. The whole sui-face is mai'ked by 
numerous, apparently simple, rounded, radiating ribs or plications, which 
are crossed by somewhat distant and irregularly disposed concenti*ic lines 
of growth. The sculpture is badly preserved, so that the exact number 
of the ribs cannot be cx)unted, but there must have been at least fifty. I 
am unable to find any features of impoi-tance by which this specimen 
can be distinguished from S. disjuncta, but it is too imperfectly pi-eserved 
to be satisfactorily identified. The radiating ribs on the mesial fold and 
Hinus of S. disjuncta are indeed said to be bifui'cating, and its concentric 
Htriro to be " numerous, tine and contiguous; " but the sculpture evidently 
varies in these respects, for in some of Davidson^s and De Vernueirs 
figures the i*adiating Hbs of the centi'al part of the shell are represented 
as simple, and the lines of gi'owth as quite as distant as they are in 
the solitary example from Fossil Point. In the " Palaeontology of 
Bnssia and the Ural Mountains,'** it is stated that in the Cai'bon- 
iferous species of Spinfera the radiating plications on each side of 
the mesial fold are either divaricating, or else they are comparatively 
large and few, while in the Devonian species the corresponding plications 
are said to be simple, much finer and more numerous. This generaliza- 
tion does not seem to be of much value, but judged by it, the present 
species would appear to be of Devonian rather than of Carbonifei^ous 
type. 

9. Spirifera (?) Perhaps a variety of the preceding species. 

Three crushed and more or less imperfect dorsal valves of a broad- 
dinged Spirifera. The width of these specimens is fully twice their 
length, and the outline of the front margin of the wings, near their 
apic^, iH concave in some individiduals and convex in othei's. The 
finer details of the sculpture have been obliterated, and no concentric 
striations are apparent, but the radiating ribs or plications appear to 
have been i*ather coai*ser and fewer in these fossils than in the Spirifera 
last described. 

10. Productus (?) species. A distorted and much bix)ken valve 

of a brachiopodous shell, which is very doubtfully i*efeiTed to this genus. 
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The umbonal region is broad aud gibbous, but slightly depressed in the 
mijidle, and the beak is strongly incurved. The test is partly exfoliated, 
and the only siu-face markingn now visible ai*e ci'owded longitudinal 
strifiB, or fine nbs, without any appearance of theii' being crossed by 
transverse lines. The specimen, however, is too imperfect to be worth 
descnbing in detail. 

(A microscopical examination shows that fbraminifera, apparently of a 
simple Eotaline type, are frequent in the limestone at Fossil Point. 
These organisms have yet to be studied. No FusuUtkb were observed, 
though they were specially looked for.) 

From Peace River, between Fossil Point and the Canon of the Mountain of 

Rocks. — Loose. 

Biphyphyllum (?) Compare D. arundtnaceum and D. stramineum^ 

Billings. A rather small rounded boulder of argillaceous limestone con- 
taining many silicified corallitesof aspeciesofDiphyphyllum, more than 
a hundred of which are exposed at one end of the specimen, and nearly 
as many at the other. The corallites are about foui' or five inches in length, 
and rather closely aggregated, though they seldom touch each other. They 
are nearly perpendicular, but diverge from below upwards, and are slightly 
flexuous. The surface of each is woni, and all the markings visible ex- 
ternally are fine longitudinal grooves, which correspond to the septa 
within. The corallites are nearly circular in section, and average from 
two to three lines in diameter, though in one isolated instance the width 
is nearly three-quarters of an inch. There are no horizontal connecting 
processes apparent between them. Transverae sections of the corallites 
show that there are about twenty-two pnmary septa which extend only 
a short distance fi^om the penphery, and between these an occasional 
intei-vening one can be made out. A longitudinal section near the out- 
side exposes a square open network caused by the septa being crossed 
by the tabula). In a thin slice in the same direction, but cutting through 
the centime of the corallite, the tabulte or transverse diaphragms only are 
visible. These are very irregular in their disposition : some ai'e con- 
tinuous and extend fj-om wall to wall, but do not tura downwards on 
approaching the margin ; othei*s are incomplete and convex, forming 
sometimes small compound latei*al ai'ches resting on the complete dia- 
]>hragms, and between these extremes there aj-e almost endless varieties 
of arrangement, though the stnicture is never cellular. There does not 
seem to have been any columella, and in this respect the coral differs 
from Lithostrotion, 



Digitized by 



Google 



notes by j. f. whiteaves. 103 

Geological Horizon unknown. 
From Peace River about twelve miles above the canon. 

Lingula (?) Shell compressed, elongated ; outline in some speci- 
mens ovately elliptical, in others the margin of the valves is somewhat 
squared in front, (the antero-lateral angle being abruptly rounded) and 
narrbws convexly towards the beaks at some distance behind the middle. 
Sides almost straight and parallel, usually two-thirds of the way from 
the front, the latter pai-t of the shell being squarely truncat/C in some 
individuals, and slightly convex in othei*s. In adult shells the length is 
about twice the width, but younger specimens are wider in proportion. 
The most perfect specimen is one inch in length by rather more than 
seven lines in width. Another and presumably full gi'own example, which 
has part of the posterior extremity broken off, is estimated to have been 
one inch and-a-half long ; its actual width is nine lines. The sui'face is 
marked by fine and delicate concentric strise or lines of growth. In one 
specimen there are indications of a few faint radiating lines in the centre 
of the valves. Nine specimens were collect^, most of which are im- 
perfect. At present I have failed to identify this Lingula with any named 
species, and am inclined to regard it as new to science. If the latter 
conclusion should prove to be well founded, the shell may be named 
Un^vla Selwyni, 

Associated with the LinguUey there are two or three broken brachio- 
podous shells like a smooth globular Terebratula (or Athyris f ) with a 
short marginal fold ; fragments of a lamellibranchiate bivalve, and a 
gasteropodous shell with a moderately elongated spire and whorls en- 
circled by a single keel. The fossils so far obtained from this locality 
^0 not afford much clue to the age of the rocks frt)m which they were 
collected. The matrix is veiy like the black limestones above Fossil 
Pomt which hold Manotis, but it is equally like those of the Trenton 
period. 

fossils from the Lower Peace and Athabasca rivers^ collected by Prof. J. 

Macoun, 

All the specimens are of Devonian age, probably about the horizon 
of the Hamilton group of Ontario and the State of New York. The 
bituminous shales which overly these fossiliferous limestones, and which 
were once supposed to be synchronous with the Marcellus shales, are 
now regajrded as more probably the equivalents of the G^nessee slates, 
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From Rapid Bomlle on Peace River , above Peace Point, 
(Professor Macoun thinks these beds the lowest in the series.) 

1. Detached joints of small crinoidal b terns. 

2. Strophomena inc&quistriata f — Conrad. A small but well preserved 
ventral valve. It wants the minute striation between the ribs usually 
characterlBtic of this species, but thene wtria) are not mentioned ii^the 
original diagnosis, and the specimen agrees fairly well with Conrad*s 
description and figures. It is also very much like the figui'e of Leptcsna 
mterstriaUs (Phillips,) in Davidson's Devonian Brachiopoda, with which 
S. mcequistriata may be identical. 

3. Strophomena demissa (?) — Conrad. Two very badly preserved speci- 
mens. The sculpture is almost obliterated, but although the valves 
are not very convex, the strong transverse striation of the hinge area, 
and the absence of any foramen, make it probable that these shells may 
be referable to the above named species. 

4. Strophomena subdemissa — Hall. A solitary ventral valve, in very 
good condition. Only a variety of the preceding, as Prof. Hall now 
admits. 

5. Strophomena f — Fragments of a very flat species, at present un- 
determined. 

6. Spirifera (Sp. undt.) — A broad-winged Spirifer, with rather coarse 
radiating plications, which are absent in the mesial fold and sinus. The 
only specimen collected is the dorsal valve of an apparently immature 
individual. 



From the Athabasca River^ between twenty and thirty miles below 

" The Fork:' 

1. Detached joints of small crinoidal stems. 

2. Strophovnena deltoidea f Wahlenberg. — ^Two or thi^ee minute valves, 
measuring about two lines in width by -a little more than one line in 
length, of a shell which is believed to belong to this well-known and 
persistent type. 

3. Productus dissrmiUs, Hall. — A single specimen, exactly like the 
figm*e of the individual figured by Mr. Meek as this species in the 
" Transactions of the Chicago Academy of Sciences,'* Vol. I., Part L, 
Plate XIII., figs, a, h and c. The original of Mr. Meek's figure was 
collected by Major Eennicott on the banks of the Clearwater. 
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4. BhynchoneUa (f) N. Sp. (?) — A small piece of water-worn limestone 
containing about thirty partially weathered out specimens of a small 
brachiopod whose generic position is uncertain, as the internal stioicture 
Is unknown. The shells are raodemtely convex, their outline is broadly 
ovate or sub-pentagonal, and their length is about equal to their breadth. 
The beak of the ventral valve is uneurved and overhangs that of the 
dorsal in such a way a^^ to conceal the foramen and deltidium, if either 
exint. The mesial fold and sinus are broad but shallow, and there are a 
few faint irregular, rounded plieationrt on the front margin, the rest of 
the shell being smooth. An average example meastires three and a half 
lines in length by about three in width. This little shell appears to 
belong to the Rhynchonella family, but it may be a Pentamerus or a 
Camaraphoria. 

5. Pleurotomaria (?) — Probably the same as the fossil figured by 

Meek in the Trans. Chic. Ac. Sc, Plate XV., iag, 3, without a specific 
name. 

Prof Macoun says similar specimens were observed at the chuttcs, on 
Peace Biver. 



From the Clearwater River. 

Orthis lawensis, Hall. — Large vainety. See Meek*s description and 
figures of this form in the Trans. Chic. Ac. Sc, Vol. I., page 90, 
Plate XII., fig. 2. 

Twenty-two fine specimens of a large Orthis which are evidently 
conspecific with the examples collected by Major Kennicott on the 
Clearwater a few years since and described by Meek in the journal 
above named. The largest individual obtained by Prof. Macoun is two 
inches wide, twenty and-a-half lines long, and thirteen lines in its 
greatest convexity ; its hinge area is an inch and rather more than one 
line in width. The deep and narrow inflection of the fVont margin, 
coupled with the comparatively short hinge line will enable this species 
to be readily distinguished from the Orthis striatula of Schlotheim (not 
Conrad) to which De Vemeuil & Davidson have united the 0. resupi- 
Mta of Sowerby. The surface markings of the American and European 
types are exactly similar, for the specimens before me plainly show 
traces of imbricating tubular spines on the radiating striae, a circum- 
stance not mentioned in Mr, Meek's descriptions of this form. 

The large variety of Orthis lotoensis was collected on the banks of the 
Slave River in 1825 by the officers of Sir John Franklin's expedition ; 
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on the Clearwater, by Sir John Eichardson, in 1858, and afterwards 
at the same place by Major Kennicott. Smaller and more typical 
examples of the same species were obtained by Prof. Hind, in 1858, 
from the Devonian limestones of Snake Island, Lake Winnipegosis. 

Atrypa reticularis (Linn.) — Abundant and well preserved. 

Spirorhis omphahdesf Groldf^s. — A small species of Spirorbis is 
abundant, attached to shells of the two species of brachiopoda collected 
at this locality. The shell is dextral ; one whorl and a half are visible 
externally, and there is a small umbilicus. The outer whorl is either 
evenly rounded, or efeo a little angular near its outer edge ; the surface 
is perfectly smooth. It is evidently the same species as the Spirorbis 
described and figured by Dr. H. A. Nicholson in his report on the 
PalaDontology of Ontano (page 121) as S. omphalodes. 

From the Upper Portage, of the Clearwater, 
Portions of stems of a rather large crinoid. 

My determinations have been greatly facilitated by the skilful manner 
in which the microscopical and other sections which I required were 
prepared for me by Mr. T. C. Weston. 

J. F. W. 
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LIST OP COLEOPTERA. 



PEOFESSOB J. LeCONTE. 



A large number of Coleoptera were collected during the expedition. 
These have been submitted for examination to Professor Le Conte, of 
Philadelphia, and he has kindly returned me a complete set pinned and 
named. Professor Le Conte says: — "The series is larger than I sup- 
posed it would be, containing 153 species, besides some indeterminate 
ones which I have kept for ftitui*e study by any person who will mono- 
p^ph the genera to which they belong. The unpinned duplicates have 
been securely enveloped in paper and placed in the bottle in which they 
were sent." 

This collection has been placed in the Museum of the Natural History 
Society of Montreal, and the following is the list furnished by Professor 
Le Conte of the genera and species : — 



1. Cicindela longilabris. 

2. «« 10-notata. 

3. " 12-guttata. 

4. Elaphrns Clairyillei. 

5. " riparius, r(ic€ Califomicus. 

6. " probably n. sp. unless de- 
scribed from Siberia. 

7. Opisthios Richardsonii. 

8. Nebria SahlbergL 

9. " Mannerheimii. 

10. CarabuB teedatus. 

11. « serratus. 



12. Calosoma tepidom. 

13. Trachypachys inermis. 

14. Lebia cyanipennis. 

15. Cymindis cribricollis. 

16. Metabletus Americanus (race f). 

17. CalathuB ingratus rojce conftisns. 

18. " mollis, race lenis. 

19. Platynns sinuatus. 

20. " melanarins. 

21. " anchomenoldes. 

22. " obsoletus, race stri^colUB. 

23. " retractns Lee, 
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24. Pterostichus orinomum. 67. 

25. Amarafallaz. 68. 

26. " erratica. 69. 

27. Anisodactylus (Dichirus) piceus. 70. 

28. " confusus. 71. 

29. Harpalns oblitus. 72. 

30. " ruficornis. 73. 

31. « cautus. • 74. 

32. " baaillaris. 75. 

33. Patrobns aterrimug. 76. 
34 Bembidium paludosum. 77. 

planatum. 73. 

complanulum. 79. 

Mannerheimi. 80. 

incrematum. 81. 

nigripes. 82. 

patruele. 83. 

quadmhim. 84. 

funeremn. 85. 

lucidum. 86. 

versicolor. 87. 

conniyeDB. 88. 

sulcatum. 89. 

axillare. 90. 

48. Stenolophus coujunctus. 91. 

49. Hydroporus griseostriatua. 92. 

50. Agabu8(Graarod7tes) lutosus. 93. 
51^ " " scapularis. 94. 

52. " « infuscatus. 95. 

53. Colymbetes sculptili^. 96. 

54. « binotatuB. 97. 

55. " toBtus. 98. 

56. Dytiscus anxins. 99. 

57. GTTinus ventralis. 100. 

58. " picipes. 

59. Hydrobius fuscipes. loi. 

60. Silpha Lapponica, male and female. 102. 

61. Catops Spenciana. 103. 

62. Hydtiobius n. sp. 104. 

63. Homalota. 105. 

64. Aleochara. 106. 
Boletobius. 107. 

" 108. 

65. Quedlus (fulgiftus). ( 109. 

66. Oreophilus villoBUS. no. 



Philanthus. 



35. 


C( 


36. 


u 


37. 


a 


38. 


It 


39. 


C( 


40. 


c: 


41. 


({ 


42. 


(( 


43. 


a 


44. 


It 


45. 


u 


46. 


tt 


47. 


It 



Anthobium pothoe. 
Hister depnrator. 
Saprinus Oregoneusis. 

" estriatus. 
Omosita discoidea. 
Hippodamia quinquesignata. 
Coccinella trifasoiata. 

" transversoguttata. 

" picta. 
Psyllobora 20-maculata. 
Calitys dentata. 
PeltiB femiginea. 
Dermestes talpinus. 
Cytilus trivittatUB. 
Byrrhus Kirbyi. 
Platycerus depressus. 
Aphodius pectoralis. 
Dichelonycha Backii. 
Diplotaxis brevicollis. 
Lachnostema fhsca. 
Dicerca prolongata. 

" tenebrosa. 
Melanophila longipes. 

" Dnimmondi. 

Anthaxia inomata. 
Adelocera rorulenta. 

" profusa. 

Cryptohypnus abbreviatus. 
Sericosomus incongruus. 
Oorjrmbites aBneicollis. 

" umbricola. 

" lobatuB. 

" aeripennis. 

" cruciatus. 

" Suckleyi. 

Bros gimplicipes. 
" coccinatuB. 
Podabrus piniphilus. 

*♦ lasvicollis. 
Telephorus Curtisii. 

" grandicollis, male 7 

« gi-andfcoUis, female ? 
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111. Telephoros fraxini. 

112. Clems undulatus. 
113- " sphegeus. 

114. Corynetes violaceus. 

115. Spondylis upiformis. 

116. Asemum atmm. 

117. Phymaodes dimidiatus. 

118. Merium Proteus. 

119. Pachyta liturata. 

120. Leptara subargentata. 

121. Monohammus Oregonensis. 

122. Syneta tripla. 

123. Orsodachna Childreni. 

124. Adoxus vitis. 

125. Chrysomela multipunctata, race 
verrucosa. 

126. Enton^oscelis adonidis. 

127. Gonioctena nifipes. 

128. Plagiodera Lapponica. 

1 29- " (Phaedon) oviformis. 

130. Galeruca sagittariae ? var. 

131. Oedionychis lugens. 

132. Graptodera bimarginata, Say. (— G. 
plicipennis, Mann.) 



133. Graptodera evicta. 

134. Grepidodera mancula. 

135. Phellopsis porcata. 

136. Goniontis ovata. 

137. Eleodes cordata. 

138. Upis ceramboides. 

139. Grymodes discicoUis. 

Meloe, not deteimined. 

140. Gantharis cyanipennis. 

141. Gephaloon tenuicome. 

142. Mordellistena vitis. 

143. Hypophloans punctatus. 

144. Sitones (indeterminate). 

145. Evotus naso. Lee. 

146. Trichalophus altematus. 

147. Lepyrus colon. 

148. Pissodes costatus. 

149. Lixus caudifer. 

150. Dorytomus laticollis. 

161. Xyleborus (Dryocoetes) septentrio- 
nalis. 

152. Dendroctonus obesus. 

153. Gucujus puniceus. 
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PROFESSOR MACOUS. 

B0TA5I8T TO TUB BXPBDITION, 
▲DDRIBSBD TO 

ALFRED R C. SELWYN, Esq., F.R.S., F.G.S., 

DIBBCTOR OF THB eBOLOOICAL 8URVBT OF CANADA. 



instructioM. SiR, — ^Early lant April I received your instruct ionn to pi-oceed by 

San FranciBCO to Vancouver Island, and there employ myself making 
collections and observations in connection with its flora until your 
aiTival. 

In pui'suance of these instinictions I lefl Belleville on the 14th April, 
but owing to detentions in the Eocky ^fountains, west of Lai'amie City, 
I did not reach San Francisco until the morning of the 27th. At noon 
the same day I embarked on board the mail steamer " Los Angelos," and 
reached Victoria on the morning of May 2nd. 

Work was commenced at once, but owing to the almost constant i-ains 
for the fii'st five days, I could collect nothing but mosses. The 
weather having cleared up a number of excui-sions wei*e made in the 
neighbourhood of Victoria, and among other noted localities. Mount 
Tolmie and Cedar Hill were visited. 

chM»cter of the The country examined is more or less i^ockj', but, as thei-e are no 

oomitry and 

theveyetjojoii boulders, iK)rtions of the valleys arc well suited for cultivation, and 
these in most cases are cleared and occupied. The higher I'ocky 
prominences are covered with Douglas fir (^Abies Doughmi), which may 
be said to be the characteiistic tree of Vancouver. Where the Douglas 
fii^s prevail the forest is more or less dense, but where the oak {Querctu, 
Garryand) alK)und it is more open. The oak lands are usually iXK'ky and 
unsuited for cultivation, but make good pa^ tares, being gonei*ally covereil 



Victoria. 
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between the rocks with a graasy sward. The cultivated lands ai'e 
generally low and evidently very nch ; but I waH told that large crops 
were not raised, owing to bad cultivation and the want of proper di-ainage* 
In the woods on the low ground, there are a number of species of 
deciduous trees. Prominent amongst them are two maples (Acer Dedduous 
macrophyllum and circinatum)^ a number of lai'ge willows, a large alder 
(Alntis rubra) with a stem above a foot in diameter, a crab-apple (Pynis 
moUis) and two poplars (Populus tremiUoides and baUamfera), Along the 
coast Finns contorta was occasionally seen, and the beautiful Arbutus 
Menziesii, with its large laurel-like leaves and bright red bark, is 
a stiiking object on every point. On Cedar Hill the western cedar 
(Thuja gigantea) is still abundant, while the slopes of Mount Tolmie 
are covered with gnarled oak. A yew (Taxus brevifoUa) and a cypress 
(Cupressus Nutkatensis) were occasionally seen. 

Many beautiful flowering shrubs were seen in the thickets, but owing 
to the season only a few were in flower. Prominent amongst them were 
various gooseben-ies and the red-flowered cuiTant (^Ribes sangmneum). 
Sevei'al species of raspberries wei-e obsei-ved which were new to me, and 
one {Rubm JSutkanus) which extends as far east as Lake Supeiior, 
replaced in Ontario by the flowenng raspberry (Rubus odoratus). 
Spii*8eas and roses were in profusion, but were not in flower. These 
shi'ubs are a very prominent featui'e of the West Coast forests, and form 
such tangled thickets in many places that I found it difficult to i)enetrate 
them. A very fine rosaceous shrub Nuttallia cerasiformis was frequently 
met with in company with the closely related species Prunus einarginata. 
Blueberries and wintei* green were represented by Vacciniurn coespito- 
sum V, angustifolium and Gaultheria Shallon, both of which were fre- 
quently seen. The " Oregon Grape " was vei'y conspicuous on the hill- 
sides and in the deep hollows, its long I'acemes of yellow flowers being 
showy at this time. Two species (Berberis aquifoUum and nervosa) were 
observed — the former amongst the rocks, the latter by the streams. 
Another small shrub (Pachystiina myrsinites) deserves mention on account 
of its beauty and its adaptability to our climate. I found it in flower in 
Xoveniber, 1872, when the thermometci" was below zei-o, as far north as 
Mclieod's Lake, latitude 55*^, and again in May, on Varcouver Island, 
It Ls an evergreen, and the flowers of the preceding autumn remain on all 
wintei" and produce fruit the following summer. A number of othei" 
shrube* were noted, the names of which ai-e given in the lists appended. 

Many spnng flowers were CH)llected, admh'able for the brightness of 
their colours and the beauty of thcii* forms, apart from the interest 
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which attached to them as being the harbingers of the Western spring. 
No plants in Eastern Amei'ica can compare with the bright bhie 
of the camass (Camassia esculent a) which covered at times many 
square rods of meadow land intennixed with the lovely Dodecatheon 
Meadia and the superb Erythronium grandiflorum or western dog- 
tooth violet. Fntillarias, tnlliums, and many other lilaceous 
plants, violets, yellow, blue and white, eight or ten species of 
CLaytonia and a host of lesser beauties, with the western skunk cab- 
bage, ( Lysichiton Kamtschatense), made up the flora of the low grounds ; 
while the crevices of the surf-beaten rocks and the moss that covered 
them in pai't abounded with very interesting if not beautiful flowers. 
The slopes of Cedar Hill and Mount Tolmie had many species which 
seemed peculiar to them, and which plainly indicated that a part 
at least of the California flora had worked its way thus far to the 
north. 

Two facts regaixiing the climate of Vancouver Island are indicated by 

Vancouver. the flora: dry summers, and abundant rainfall; the former shown by the 
annuals being all in fruit and flower by the first week in May, and the 
latter by the luxui'iant growth of succulent vegetation in the low 
grounds. 

The general chai*acter of the flora further pi-bves that the climate is 
wanner than that of England, and that .the rainfall is periodic rather 
than vaiiable, and corresponds with the increase and decrease 
of summer heat. It is a remarkable fact that July, the month of 
least rainfall on the coast, is that of the greatest on the drj'^ region along 
the Thompson. The difference in the time of blossoming of apple trees 
on Vancouver Island and at Belleville, Ontaiio, is about three weeks. 
In the beginning of May, 1875, vegetation was said to be unusually 
backwai-d, and yet it was three weeks in advance of Ontario. 

Atipie tre«i. Owing to the wetness of the soil, many apple trees, though young, 

wei'C beginning to show signs of decay; but draining would remedy this, 
and if the advice I gave, to plant orchai*ds amongst the rocks, whei*e the 
oak abounds, is attended to, no more complaints will be heard about 
apple trees dying young. Although the sjjring was so far advanced, 
scarcely any ploughing had been done owing to the water in the soil, 
and consequently over a month of the best penod of growth for cereals 
was gone. In many places I saw grass a foot high, and expected to find 
cabbages and other vegetables proportionately advanced, but there were 
none to be seen. The climate is everything that can be desired, and a larger 
jiumbcr of settlers, with more advanced ideas of agiicultui'c, is alone 
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required to make Vancouver what natnre intended it to be — the garden 
of Canada on the Pacific coast. 

Appended is a list of the principal herbaceous plants found in flower on uttof 
the southern part of Vancouver Island in the eai'ly part of May, 1875 : — pUnts, 

Vanoov 



Delphinium Menziesii, D C. 
MyosuniB minimns, L. 
Barbarea vulgaris, L. 

" pnecoz, Im 
Brasdca campestris, L. 
Dentaria tenella, Pursh. 
Lepidimi Menziesii, DC. 
Thysanocarpus curvipes, Hook. 
Viola Nuttallii,Pur8h. 
Hypericnm Sconleri, Hook. 
Arenaria tenella. 
Sagina Linntei, Pnrsh. 
8tellaria nitens, Nutt. 
ClajtoniaChamissonls, Each. 

« exigua, T. & Gr. 

" linearis, Dougl. 

" parviflora, Dougl. 

^< perfoliata, Donn. 

« 8iberica,L. 

" spathulata, Dougl. 
Sidalcea malvaeflora, Gr. 
Erodium cicutarium, L'Her. 
Cytisus scoparius, L. 
Hoaackia parviflora, Benth. 
Lathyrus venosus, Meek. 
Lopinus bicolor, Lindl. 
Trifolium cyathifolium, Lindl. 

^ fimbriatum, Lindl. 

" microdon. Hook k Aud. 

" microcephalum, Pursh. 

" paucifloiTim, Nutt. 
Alchemilla occidentalis, Nutt. 
Fragaria Chilensis, Ehrb. 
Pnmus ilTularis, Doug. 
Heuchera glabra, Willd. 
lithophTagma parviflora, Nutt. 
Baxifraga csBspitosa, L. 

" int^grifolia, Hook. 
Tellima grandiflora, Dougl. . 
Tolmiea Menziesii, T.^ Gr. 



Daucus pusillug, Michx. 
Ferula multifida, Nutt. 
Peucedanum leiocarpum, Nutt. 

<* macrocarpum, Nutt. 

Sanicula Menziesii, Hook. 
Galium aparine, L. 
Plectritis congesta, D C. 
Macrorrhynchus heterophyllus, Nutt. 
Leontodon hispida, Willd. 
Bahia lanata, Nutt. 
Balsamorhisa deltoidea, Nutt 
^ellis perennis, L. 
Campanula Scouleri, Hook. 
Plantago lanceolata, L. 

<< gnaphaloides. 
Dodecatheon Meadia, L. 
Trientalis latifolia, Gr. 
Castilleia parviflora, Bong. 
Collinsia nana. Gray. 
Gratiola ebracteata, Benth. 
Mimulus alsinoides, Doug. 

" luteus, L. 
Orthocarpus attenuatus, Nutt. 

" bracteosus. Benth. 

" pusillus, Benth. 

Pedicularis bracteosa, Benth. 
Tonella Collinsoides, Nutt. 
Veronica Stelleri, Pall. 
Micromeria Douglasii, Benth. 
Echium Menziesii, Hook. 
Eritrichium fulvum, D C. 
CoUomia gracilis, Nutt. 
Lysichiton Eamtschatense, Bong. 
Calypso borealis, Salisb. 
Sisyrinchium grandiflorum, Dougl. 
Camassia esculenta, Lindl. 
Erythroninm albiflorum, Pursh. 
Fritillaria lanceolata, Pursh. 
Zygadenus paniculatus, Gray. 
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Leave 

Yftooouver 



Harrifon Biver 



Lower Fnser 
YaU^. 



In accoixianco with youi* instioictions I left Victoiia on May 14th 
on the steamer " Entei-piise " for New Westminster. While crossing the 
Gulf of Georgia a heavy i-ain commenced, which continued all day 
without intermission. Our approach to the mouth of the Fraser was 
indicated before we reached the light-ship by the muddy appearance of 
the water, while extensive mud banks and low marshy grounds gave 
evidence of the immense quantities of detritus bix)ught down by 
the river. As we passed up, marsh gave place to meadow, and 
soon the meadow to a thick jungle of willow and other bushes, 
which gradually merged into forest that would vie with a tropical 
one for luxuriance. New Westminster was I'eached early in the 
afternoon, and although the rain still fell in torrents, I made an excur- 
sion in the vicinity, and detected a number of species not seen on 
VaAcouver Island. 

Early on the morning of the 15th we were again under weigh, and 
reached Harrison Eiver about dark. I found the vegetation ftirther 
advanced here than at Victona. The whitethorn (Cratcegus rivularis) 
was in flower, and the shoots on the trees had made more growth. A 
number of Indians came on board with large bundles of shoots of 
various species of Rubus, which were evidently in great demand for 
food. On asking one old man what it was used for, he took a stem 
and began to chew it, calling it " Siwash muck-a-muck " — Indian food. 
After becoming more acquainted with the natives I found that many 
species of plants were used ivs food, none, having mucilaginous matter in 
their stems, leaves or roots, being rejected. 

The valley of the lower Fi'aser, for agricultural pui*poses, may be said 
to end at Sumassj but there ai*e numbers of small locations whei-e 
farming could be done on a limited scale as far up as Fort Hope. 
Beyond this point the valley becomes confined between the mountains, 
and these press so upon the river, that, before reaching Yale, the traveller 
realizes what a cafion is, and the mind is tortured with the thought 
of what might happen if anything went wi'ong with the boat or its 
machineiy. 

A short description of the Lower Fraser "V alley may not be out of 
place in this connection. This whole region is moist, whether we r^ai-d 
its soil or its climate, and therefore the vegetation is of the most 
luxuriant type. It is here that the Douglas fir, the giant cedar and 
Menzie*s fir attain their greatest dimensions. The western hemlock 
(^Ahies MertefisiaTia) attains a very large size, being often more than 
thii*ty feet in circumference and over 150 feet in height. The 
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Other above-named trees are all larger than the latter, and often rise to 
the height of 250 feet. Even the large-leaved maple {Acer macraphyllum) 
grows in the more open woods to a height of 150 feet, with a diameter of 
over six feet. Along with this tree, as well as in other places, w^ meet 
with the Acer circinatum^ of Piirsh— a beautiful tree — and the western 
dogwood (Comus NuttalMi), which often attains the height of foHy feet 
with white flowers expanding to a breadth of three inches. The red 
alder {Ahms rubra) is another conspicuous tree as you aecend the lower 
reaches of the river, but gives place to othei's as the ground becomes 
dry. A birch {Betula occidentaUs) is another fine ti*ee on the boixiers of 
the forest, often growing to a height of seventy or eighty feet, and having 
a most lovely appearance. The balsam poplar (^Populus balsamifera) 
grows to a very large size on the islands in the river and on the grounds 
that are flooded in the spring. 

In some paints of the forest the undergrowth is so close that it is almost 
impossible to force a way through the dense tangled thickets, while in 
othera the trees stand so close that no undergrowth exists, and the fallen undergrowth 
tnmks lie piled one on the other in such numbers as to form an almost i^werFrwwr. 
impassable bamer. 

The undergrowth consists principally of the following shnibs : — 



Berberis aqnifolium. 

" nervosa, Pursh. 
Acer glabrum, Tor. 
Spinea Menziesii, Hook. 

" Donglasii, Hook. 

« ariaBfolia, 8. 
Bubns Nutkanus. 

'^ spectabllis, Pursh. 
Spirsea betulifolia, Pall. 
Crataegus riyularis. 
*' Douglasii 



Ribes sanguineum, Pursh. 
" lacustre, L'Her, 
" divaricatum, Dougl. 
" bracteosum, Dougl. 

Echinopanax horrida, Dec. 

Lonicera inyolucrata, Banks. 
*< occidentalis, Banks. 

Viburnum pauciflorum, ? 

Vaccinium parviflorum, Smith. 

Gaultheria Sballon, Pursh. 



^ numbex-s of others loss conspicuous. Many beautiful flowers and 
herbaceous plants were in profusion, the most prominent of which ai*e : — 



Anemone nemorosa, L. 
Dicentra formosa, D. C. 
Dentaria tenella. 
Tellima grandiflora. 
Hitella caulescens. 
Tiarella trifoUata. 
Osmorhisa nuda, Don. 
VioU NuttalUi, Pursh. 



Angelica arguta. 
Amelanchier alnifolia, Wat. 
Claytonia, various species. 
Valeriana capitata. 
Pyrola rotundifolia. 

« picta. Smith. 

" occidentalis. 

" elliptictt. 
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ActeBa rubra var arguta. Chimaphila umbellata. 

Spircea anincus, L. Monotropa uniflora. 
Epilobium angustifolium, L. << lanuginosa, Nutt. 

Impatiens pallida. Caetilleia pallida, Bong. 

« Orthocarpus hispiduH, Benth. Trillium grandiflorum, Pursh. 

Calypso borealis, Salisb. Cypripedium panriflorum, Salisb. 

Corallorhiza Mertensiana, Ben. Platanthera foetidA) G«yer. 

Prosartes Hookerii, Ton*. Mimulus luteus, L. 

The following exti*act ia taken from Dr. LyaU'a report : — 
Extract from " The Lower Fraser valley is bounded on the south by the 49th 

Dr. Lyall's *' 

repori parallel. The boundary line for the fii-st twenty-five miles from the sea 

runs at an average distance of about ten miles from the Fi'aser. About 
twenty-foui' miles inland it strikes one of the spui-s of the Cascades. Up 
to this point the ground is nearly level, but little above the sea, and 
densely timbered with the trees mentioned above. 

" The Lower Fraser valley has along its left or south bank a range of 
low rocky hills, extending fi-om Langley to the mouth of the Sumass 
Eiver ; and to the southward of these, between them and the spui' of the 
Cascades before mentioned, lies the Suraass prairie. Nearly in the 
middle of this praiiie lies the lake of the same name, about ten miles 
long and four broad in its widest part. During the season of flood it 
extends from hill-foot to hill-foot, and even alter the subsidence of the 
waters its mud banks or beaches reach certain points on both sides. The 
lai'ger half of the prairie is at the south-west end of the lake, and is about 
four miles squai-e. 

" The prairie ground at the north*oast end of the lake is bounded by 

a belt of trees, separating it from the clear or praine ground on the 

banks on the Chilukwcyuk Eiver. The clear gi'ound on both sides of 

• this river has been apparently formed, partly by the repeated action of 

fires destroying the trees which at one time grew on the higher banks, 

and partly by the action of the floods which annually submerge a large 

portion of it. These prairies have, during the season of flood, very much 

the appearance of immense lakes, being, with the exception ot a higher 

ridge here and there, almost entirely covered by water. When the 

water subsides the growtli on these low groundb and prairies is most 

astonishing, reminding one of the luxuriance of the tropics without its 

peculiai' vegetation." 

Mild climate The cause of the mild and moist climate of the Pacific coast is pre- 

Bujiflc coast. oisely the same as that of Weste^Ti Europe, A stream of wann water 

a little south of the island of Formosa on the eastern coast of Ghina^ a 
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current analagous to the Gulf Stream, is observed moving to the noi*th- 
east. It passes east of Japan, and while a pai-t of it entei*s Behnngs 
Sea, the remainder passes south of the Aleutian Islands and ameliorates 
the climate of Alaska to such a degree that the annual temperature of 
Sitka in lat. 57° is higher than that of Ottawa, in lat. 45° 25'. The 
mean annual t^mperatui'e of the former being 44.8°, while the latter has 
only 37.4°. Esquimault, within three miles of Victoria, in lat. 48° 25', 
has a mean annual temperature of 47.4°, only three degiees higher than 
that of Sitka, which is nine degrees further north. With these facts, 
thetempemtures of Sitka and Esquimault before us, it is very easy to fore- 
cast the future of the whole region west of the Cascades, between Victoria 
and the Stikeen river. The Queen Charlotte Islands being more insular cumate of 
than Vancouver, must have a climate even milder, and hence they may cSartotte 
be set down as of equal value. An examination of a map of the world 
will show the close relationship existing between westera Europe and 
western America in the same parallels, A warm cun*ent of water flows 
down the coast of the latter, while the shores of the former are bathed in 
the tepid waters of the Gulf Stream. Both regions have theii' shores 
deeply indented by inlets, " Fiords " in the one case and " Canals " in the 
other. The oak and pine forests of the British Isles and Noi-way are 
simulated by the oak and fir forests of British Columbia. In both the 
moist climate is caused in the same way. The vapour rising from the 
warm sea water is blown inland, and becoming condensed by the cooler 
air over the land, falls in rain or fog upon the slopes and valleys. The 
old forests of Great Britain and Ireland, including those of Norway, were 
a product of the Gulf Stream, while the mighty forests of our western 
province, including Queen Chai'lotte Islands, are as certainly a product 
of the " Kuro Siwo." It only remains for me to add that as yeara roll on, 
and our possessions become developed, the value of this second Britain ^ ,^^j^^ 
will come so vividly before our people that men will ask with astonish- ^S^°^** 
ment why such ignorance prevailed in the past. To-day there are four 
hundred miles of coast line in our western possessions clothed with a forest 
growth superior to anything else in the world at present. Its shore 
indented with multitudes of hai'boui's, bayB and inlets, teeming with 
myriads of fish. Its rocks and sands containing gold, iron, silver, coal, 
and various other minerals. And besides all this, a climate superior to 
England in every respect, both as regards heat and moisture, and yet men 
ask what is it all worth ? I answer, worth more than Quebec and all 
the Maritime Provinces thrown in, and sceptics may rest assured that 
the day is not far distant when my woi*ds will be accepted'as truth. 
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Tale. Tho boat reached Yale at noon, and after resting for a short time, I 

went out to examine the neighboiu'hood. Tempted by the close vicinity 
of the mountains, I climbed the nearest, and found it to be byanei*oid 
1,000 feet above the river. At the base many plants were in flower, 
which, as I neai*ed the summit, ceased to show blossoms. On the middle 
slopes there were quite a number of eastern species, and the species 
noticed at Victoria were congregated around a little moistui*e on the 
top. 

I added forty-eight species of flowering plants to my list, many of 
them both i*are and interesting. The more interesting ferns were Wood- 
sia, Oregana, Cryptogramma crispa, Pellosa densa, Asplenium trichomaneiy 
and possibly Aspidium FiUx-mas. On the slopes of the mountain Ceano- 
thus velutinus, Rhus Toxicodendron, Spircea, betuUfoUa and other shimbs 
formed thickets interspersed with both species of Berberis and many- 
species of violets and other early spring flowers. 

During the next day and a half I employed myself clambering amongst 
Interesting the rocks, and collected many interesting forms ; amongst other rare 
^^^' things, 1 had the good fortune to re-discover Saxifraga ranunculifoUa 

Hook. This species seems never to have been found since its discovery 
by the lamented Douglas. I found it under the high cliflfe, some distance 
from where the road turns to go up the Fraser. Dr. Gray tells me there 
are no specimens in American herbaria, and that my discovery is very- 
interesting. 

Saxifragas, Delphiniums, Cruciferae, Grasses, and Carices, were in pro- 
ftision, and tho rocks and banks yielded a perfect harvest of CryptogamB, 
the names of which will appear in theii* proper place. In the vicinity 
of Yale I obtained the following, the greater number of which I had not 
found on Vancouver : — 

Lift of pUnts Actflea rubra var. arguta. Viola glabella. 

found near Delphinium Menziesii. " Nuttallil. 

Yale. *^ 

Berberis nervosa. Stellaria borealis. 

" aqnifolium. Cerastium Behringianum. 

Corydalis aurea. Ceanothus velutinus. 

" glauca. Rhus toxicodendron. 

Dicentra formosa. Acer glabrum. 

Arabis petnea. Trlfolium repens. 

" hirsuta. Lupinus bicolor. 

Sisymbrium Austrlacum. Bchinopanaz horrida. 

" canescens. Comus Nuttallii. 

Draba nemoralis. " Canadensis. 

Viola sarmentosa. Valeriana capitata. 
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Artemisia discolor. 
Matricaria discoidea. 
Antennaria plantaginifolia. 

^ margaritacea. 
Specularia perfoliata. 
Vaccinium panriflorom. 
^ mjrtilloides. 
Chimaphila umbellata. 
I*]rrola gecunda. 

'' rotundifolia. 

" picta. 
^cia Americana, 
Spinea ariiefolia. 

" anmcus. 

^ Henzieflii. 

"< betuUfolia. 
Pnuiiig demisaa. 
Bnbua leucodermis. 
Potentiila arguta. 
" gracilis. 
P^nu mollis. 
Pragaria yesca. 
Ciategas rlTQlaris. 

"* Douglasii. 
Bibes lacQstre, 

^ bracteosnm. 

Sazifniga rannncalifolia. 

" Virginiensis. 

^ bronchialis. 

Hitella caulescens. 

BpiloUmn angostifoliiim. 

« coloiatnm. 
Mentzelia albicaolis. 
Gorylus rostrata, var. 
Betnla occidentalls. 



Alnns viridis. 
Pinus monticola. 
Abies Mertensiana. 

" amabilis. 
Thaja gigantea. 
Carex laxiflora. 

" ombellata. 

" BoBsU. 

" Pennsylvanica. 

« MertensU. 
Smilacina nniflora. 
<< stellata. 
PjTTola maculata. 
Penstemon confertns. 
« Menziesii. 

Mentha piperata. 
Echinospermmn Bedowskii. 
Phacelia circinata. 
Apocynmn androssBmifolinm. 
Asarom candatmn. 
Polygonum tenne. 
" ayicnlare. 

« conyolvolas. 
Callitriche vema. 
Fritillaria lanceolata. 
Luzula melanocarpa. 

" spicata. 
Stipa occidentalls. 
Poa Andina. 
Adiantum pedatiun. 
Lomaria spicant. 
Cryptogramma orispa. 
Pell»a densa. 
Woodsia Oregana. 
Aspleninm trichomanes. 



May nth, — JThe view ft-om the mountain ascended yesterday was very 
fine, especially down the river. Prom where I sat I could see a large 
number of snowy peaks, which wei'e at least 6,000 feet high. I was 
among the rocks all day and had many charming views of the en- 
chanting scenery. Sitting on the hill.side above Yale and looking up 
the eafion, I saw no less than three streams issuing from the snow on 
the upper slopes of the mountain, and falling from rock to rock more 
than 2,000 feet into the river. Many of the higher peaks were enveloped 
in mist or cloud, which at times fell in showers but oftener passed away 



FinoTlflW* 



Digitized by 



Google 



120 GIOLQOICAL StJBVBT OF CANADA. 

without rain, leaving the peaks glistening in the bright sunshine. It 
was not uncommon to see the same shower falling in snow upon the 
high mountains and rain on the lower slopes. About 4,000 feet seemed 
to be the line of frost to-day, as pines on the upper peaks were covered 
with snow. 

While clambering among the rocks, I came across a crevice filled with 
ice, within less than fifty feet of the river and from which a large supply 
could be taken. 

The flowering dogwood (Comus Nuttallii) and June or service-berry 
(Amelanchier alnifolia), with cherry and thorn bushes were the only 
shrubs in flower here at the time of my visit. 
Yale to On the afternoon of the 18th I started on foot, expecting a 

Boston Bar. conveyance to overtake me and cai-ry me to Boston Bai* that evening. 
As I wended my way along the river, now examining a steep cliff or 
peering ^own a chasm in search cf cryptogams, the Indians would leave 
their fishing to look at me, but never addi'essing a word would gaze for 
a short time and disappear. On the dripping rocks along the road I ob- 
tained fine fruiting specimens of many mosses, prominent amongst which 
were Bryum crudum and albicans, and another unknown to me. Pohf- 
trichum strictum was in fine fruit, and various species of Grnmmia» Bacomt' 
triumj Mnium, Orthotrichitm, Hypnum and many others well repaid me -for 
my trouble. TJje AUia abietina was very abundant at times, and the 
damp faces of many rocks were covered with beautiful Hepatic©. The 
only flowering plants of any note were Arnica cordifolia and Smilactna 
uniflora, which were not uncommon. A few miles on the Yale side of 
Boston Bar we turned the point of the mountain, and almost immediately 
the plants showed a change in the quantity of moisture, and, on lookixig 
back, the eye at once detected the cause, in the mountains acting as a 
barrier to keep out the superabundant moisture of the Lower Fraser. 

May l^th, — ^We were on our way this morning long before the sun 
showed above the horizon or even tinged the mountain tops with his 
earliest rays. There had been a severe frost in the night^^ and a drive in 
the cold morning air was anything but pleasant. As we proceeded, the 
vegetation gave more and more indications of dryness, and at Butchers' 
Plat, Pinus ponderosa, the pine of the interior plateaux, was in some 
abundance. Under their shade I obtained fine specimens of jRammctUus 
glaberrmus and FHtUlaria pudica. The evergreen Ceanoikas OregtMna 
was coming into flower, and Senecio lugms with Gcmandra pallida v«rere 
. the precm'sore of the dry plateaux of the Thompson, 
gntj-twomue We breakfasted at the Forty-two mile House, and here a still greater 
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change in the character of the flora was observed. Ribes cereumy Crepis 
oceidentaUi, Pmedanym tritematunij and a few other representatives of the 
Nevada flora were detected, but after passing Jackass Mountain, a few 
miles further on, a sudden and complete change occurred. 
Jackass Mountain intercepts whatever little moisture comes up ihe Mototaw 

'^ ^ interoeptod by 

valley ft-om Boston Bar, just as the range below that locality shuts out i****JJ. 
the moist winds of the coast. After passing the mountain and looking 
back, the traveller will see that it blocks up the valley, while th« river, 
much compressed, winds round its base. Now all is changed, the sage 
bush (Artemisia tridentata) becomes frequent, and at Lytton a group of 
Nevada plants is the characteristic flora. While dinner was being 
cooked, I took a stroll in the vicinity, and collects the following species, 
which are all natives of Utah, 
Artemisia tridentata. Myosurns aristatne. 

" frigida. Phacelia circinata. 

Lynoeynis graveolenB. Phaoelia Meiudedi. 

Plantago Patagonica. Oxytropus campestris. 

Crepis occidentalis. Astragalus Beckwithii. 

" " var. Nevadense, " filifolia. 

Watson. Lithospei-mum pilosum. 

Antennaria alpina. Ghrysopia hispida. 

" dimorplia. Arnica foliosa: 

Lytton is a poor, miserable place, only having three#gardens in the 
whole village. By utilizing the small brook which comes fi'om the 
mountains behind it, many fine iregetables could be raised, as the soil, 
where not too much encumbered with stones, is good. Between Jackass 
Mountain and Spence's Bridge there is very little cultivable land, and 
this requires to be irrigated before good crops can be raised. 

Vegetation was far advanced here, in fact, ahead of Victoria, as roses 
.were seen in flower for the first tirpe a little above Lytton. Pro- 
ceeding up the Thompson the land gets drier, so that before we 
reached Spence's Bridge we were prepared for the change that 
is 80 ' mai'ked as one rises on to the teiTace beyond the Bridge. 
All trees have disappeared except those on the mountain tops or 
in sheltered valleys with a northern aspect. Below the line of 
trees, beautiful gi-assy slopes, covered on the lower parts with bunch 
grass and above with sward, intermixed with a few compositflB and other 
plants; while the "benches" near tke river are altogether bare, except 
a few bunches of gi'ass and the Artemisia frigida, which on all the interior 
plains throughout the United States and Bntish Columbia replaces 
" bunch grass " when it has been eaten down, 
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The extreme bareness of the lower benches near the road arises, I 
believe, from the fact of the grass having been completely killed out by 
travelling stock. 

At Spence's Bridge the bunch graji^s country of British Columbia 
is entered by the valley of the Thompson, and from this point it extends 
east, west and noi*th. The only part of this region seen by me was that 
part of it between Spence's Bridge and ten miles beyond Cache Creek 
on the Kamloops road. 

The soil of the whole district is of first-class quality, but very 
little of it is available for cultivation, owing to the want of water. I 
saw no locations where cereals could be raised without iiTigation, and 
many of the richest flats ai'e now bare, the absence of moisture prevent- 
ing the rapid renewal of vegetation. Where water can be brought 
on the "benches," the land gives enormous returns, and were a popu- 
lation in the country requiring farm products, farming would be a 
paying business, but when the crop of one year will serve for the wants 
of two, raising grain is not a profitable speculation. Owing to the 
variation in altitude in the space of a couple of miles a person can pass 
from the naked and arid benches along the Thompson, by very easy 
stages, through the whole series of changes from aridity and absolute 
barrenness to the permanent Douglas fir forest. At Spence's Bridge 
the forest becomes continuous at about 2,500 feet above the river. A very 
few feet of difference was observed at Cache Creek mountain, so that the 
pei*manent forest line may be taken aL about 3,500 feet above the sea 
level. From the mountain at Spence's Bridge I had an extensive view 
of the valleys of the Thompson and Nicola Eivers. The valley of each 
river was identical in structure and almost straight, except for the sinu- 
osties of the stream as it wound thi-ough its narrow valley. Looking 
down from the mountains the " benches " (teiTaces) along both rivers 
were seen to be at various heights, but they all conformed to the general 
contour of the valley, and showed that they had been successively formed 
as the river had cut its way through the barrier which in former.times 
had stopped its passage below Spence's Bridge. That a barrier existed 
there in very recent geologic time, is certain, and that a possible barrier 
may be formed there again is not improbable, as a short distance below 
the bridge the mountain is constantly sliding towaixis the river, and even 
in the shoiii space of time since the road was built it has been rebuilt 
thrice at a more secure distance from the river. This point is well 
worthy of a careful examination, as a great landslide might convert the 
whole country between Spence's Bridge and Kamloops into a lake suofa 
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38 it very poesibly was in pa^t time. The highest bench seen was no 
less than 650 feet above the river, and here I found the finest ranche 
I saw in British Columbia. Immense quantities of wheat-hay (wheat 
cut green for feed) is raised on it, besides other cereals. The pasture 
lands of the Nicola Valley are said to be the finest in British Columbia, 
but from many conversations with residents in the upper country, I am 
led to believe that this valley is but one of many where there are first- 
class grazing lands and many wide terraces upon which, by means of 
irrigation, large crops could be raised. It may be interesting to state 
that the whole of British Columbia south of latitude 52° and east of the Grwiivwid 

fanning 

Cascades, is really a grazing country up to an altitude of 3,500 feet, country, 
and a farming country up to 2,500 ffeet, where water can be 
conveyed for in*igating purposes. This includes an area of many 
square miles, and embraces the valleys of the Okanagan, Nicola, 
and South Thompson Eivers east of the Fi'aser, while the same 
character of countiy extends south-westwardly through the Chilcoten 
Plains, west of the Frazer, across the Blackwater Eiver, and forms the 
extensive grassy plains bordeiing on the upper tributaries of the Nechacco. 
As we pass to the north and west, the country becomes more moist, and 
the aiid " benches " of the Thompson change on* the Chilcoten to fine 
gittesy slopes, well suited for pasture, while on the Nechacco and its 
tributaries the same species of grass form extensive meadows with an 
average growth of three feet. 

During the week I spent on^the Thompson, at Spence's Bridge and gponce's Bridge 
Cache Creek, I collected many species of rare and interesting plants SookT** 
which were not observed in the low country. 

One fact showing the similarity of the flora to that of Nevada and 
Utah was the actual discoveiy of two species of plants supposed by Mr. 
Serrano -Watson, who has so ably explored there, to be peculiai' to those 
States. The species were Astragalus Beckwithii, T. and G., only de- 
tected in the neighbourhood of Salt Lake, Utah and in Euby Valley, 
Nevada; the other Grepis occidentalism Nutt. var. Nevadense Watson, 
was supposed to be peculiar to Nevada, but here it was found in 
company with the type of the species. Besides the coiTcspond- 
ence in the flora, you noticed the similarity of the rocks of this 
i^egion to those of Nevada, and mentioned the fact to me as 
^c journeyed through the countiy, long before I knew of the simi- 
Iwity between their floras. At • CornwalFs a very remarkable little 
plant was obtained which puzzled me for a long time, and which 
^^g to its wonderful tenacity of life, actually developed itself so 
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much, after I supposed it to be quite dry, that I was enabled 
to make out its name. It turned out to be the Lewisia redivivOf 
Pui'sh., a member of the Pui^slane family, and like most of its relations, 
very difficult to kill by drying. The root is considei'ed a prime article of 
food by all the Indians of Nevada and Utah, and is so looked upon by all 
the Indians on the Thompson. Mr. Corn wall informed me that at certain 
seasons the Indians dig up large quantities of the roots, and after roasting 
them, eat them with great avidity. On the upper slopes of the mountains, 
neai' the lower limit of trees, the beautiful Atragene {Clematis verticiUaria, 
D. C.) was very abundant and in fine flower. Its range extends all 
through the upper country, on the moimtains as far north as latitude 56** 
in the Peace River Pass, in the thickets along the Thompson Clematis 
Ugustifolia, Dougl., was observed in company with one or two species of 
roses which were just coming into flower. Woodsia scopuUna and Oregana 
were abundant in the crevices of roicks on the lower slopes, and a few 
tufts of Cheilanthes lanuginosa were procured, at the risk of a broken neck, 
at " Limestone Point." , 

Vegetation on It was Very interesting, in ascending the mountains, to notice the 

change from early summer to late spring, and to observe the shrubs, 
which at the river side were in full bloom, at 3,000 feet above it were 
only bureting into Uaf, A similai* change was also noticed. May 26th, 
when crossing the high plateau between Clinton and Bridge Creek, and 
showed most conclusively the contrast between the climate of the 
Thompson and that of the country between Clinton and Lake La Hache. 
In the one everything showed the growth of early summer, while in the 
other the buds were only bui^sting after a long winter. Only a few plants, 
indicative of a boreal or alpine climate, were observed on any of the 
mountains I visited, and never at a less elevation than 3,000 feet. Of 
these the most noticeable were Arenaria propinqne and Antennaria 
CarpatMca, 

Many days and weeks could have been well spent in exploring this 
interesting countiy, but my time was limited, and on the afteraoon of the 
25th I left Cache Creek for Clinton, which was reached late in the 
evening. I made a short excursion in rear of the village over a pine- 
covered slope, the trees of which were Pinus ponderosa and Abies 
Douglasii. Very few species, and no new fornos were observed. 
At this point spring had haixily commenced, and but few of the 
spring flowei's were far enough advanced to collect. During the next 
day we travelled steadily on, and did not reach oui* halting place until far 
into the night, which was very cold and frosty, Nearly the whole of the 



Clinton. 



Digitized by 



Google 



RBPOBT BY PROFESSOR MACOUN. 125 

country passed over is too elevated for farming pui'poBos, but there is 
much good pasture land around Lake La Hache and Bridge Creek. 

Prom Clinton to Bridge Creek is a distance of rtfty-thi'ee miles. Finns ciinton to 
ponderasa disappears at about twelve miles beyond Clinton, and from that 
point to Bridge Creek the prevailing tree is Pinus contarta^ which you 
called the " Sugar pine," owing to the sweetness of its " cambium layer,'* 
which is BCi*aped olf and eaten by all the Indians west of the mountains. 
Late in June we found it drying in lai*ge quantities in the lodges of the 
Indians, who consume immense quantities of it. About ten miles from 
Bridge Creek the road passes over an open space, and from this point a 
very extended view is obtained of the whole country in the vicinity and 
of the distant mountains beyond. We could see the Cai-iboo, Kootenay, 
Cascade and Fraser Eiver mountains with their tops buried in snow, while 
at our feet lay a wide expanse of country extending between us and 
Soda Creek, Ko attempt is made iQ raise any cereals at Bridge Creek, 
owing to its height above the sea and the occuirence of summer frosts. 

After leaving the Creek we crossed a long hill, and then descended to • 
Lake La Hache, 2,682 feet above the sea, a beautiful sheet of water ten 
miles in length. Along this lake and its discharge, San Jose Kiver, we 
travelled for thirty-six miles, and passed a number oiranclie's on the way ; 
but very few of then» ai*e fit for wheat, the chief cause bekig 
insufficient .moisture. This statement is made on the authority of 
the settlers, but my own opinion is that there is no part of the region in 
question too dry for successful wheat culture. In passing along the hike 
and valley there is veiy little timber to be seen neai' the i*oad, owing to 
the southern aspecit, and the soil in many places seemed to be thin 
and mixed with gravel. Finus contorta and aspens m*e the chief timbei* 
trees — the formei' indicating a barren, sandy soil, while the latter, here as 
elsewhere, shows that the land is fit for cultivation. Late in the 
night we reached Bates', having travelled, since leaving Clinton, 103 
miles. Here we found a fine farm, and were informed that thei'c wore Batou'farm. 
others in the neighbouihood just a.> gooil, and that wheat of the very best 
quality could be raided in abundance. Mr. Bates is very entei-prising, 
aad has erected a steam saw and grist-mill, with all the modeiTi 
appliances, and does firet-class work for the settlei-s in the neighboui'hood. 
The lumber ie sawn from the Douglas fir, which gi-ows to a good 
size on the adjoining mountain slopes, and makes very good boards and 
scantling. From 100 lbs. of wheat I was told that 80 lbs. of fii-st-elass 
^r could be made j and certainly the bread made fi-om this flour was 
^the finest quality. 
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Next day we were up and off before sunrise, as we had to reach Soda 
Creek, still twenty-eight miles distant, by 8 a.m.. Snatching a few hasty 
mouthsful, we were soon on the way, and a breezy ride of jsix miles up 
the slope of a fir covered mountain, and eight miles down the other side, 
brought us to Deep Creek. At the point whei-e the road crosses there is 
a farm, but owing to the uneven nature of the ground very little land is 
fit for cultivation, although the soil seems to be good. A quick drive of 

i^CwL*"'* foui-teen miles down the valley of the creek brought us in sight of Soda 
Creek, and the few houses and little steamer were hailed with delight, 
as they told of ease and comfort after our ride of 131 miles, in little over 
twenty-four houi^s. As we drove down Deep Creek the vegetation showed 
unmistakably that we were passing into a wanner region, and that the 
valley of the Fraser was enjoying a far milder climate than the country 
more to the east. Between Deep Creek crossing and Soda Creek the 
scenery is veiy picturesque, and the I'oaring brook on the lett was a fitting 
partner for the fir covered mountain on the right. Very little change 
in the natui'e of the vegetation was noticed, and but one new variety 
was detected. A low cherry ^was obsei'ved in fine flower, which I took 
to be the Biiti Cheny (Prunus Pennsylvanicd) of the east, but which, on 
more critical examination, tumed out to be Prunus Depressa, a western 
coilgener of that species. ' 

I now had the pleasure of meeting yourself and the rest of the party, 
all of whom had passed up while I was botanizing at Cache Creek. We 
were all in good health and anxious to enter upon the more arduous duties 
of the exi>edition. It was but a short time till we steamed out on the 
bosom of the muddy Fraser, against which we battled all day, not reach- 

steMntipthe ing QuoHuel till long after dark. The view from the deck of the 

FrM6r to 

Qoeonei. Steamer is limited by the sides of the deep valley in which the river 

flows, and at times these showed ten'ace over terrace, rising one behind 
the other, like gigantic seats in a theatre, while atothei-e, the perpendicular 
cliffs stood out boldly from the water, or the clay banks were worn by wind 
and fi'ost into pinnacles and buttiesses of most varied and fantastic forms. 
The distance between Soda Creek and Quesnel is said to be sixty miles 
by water. It is the only part of the Fraser, above Yale, on which 
there is a steamboat. Between Soda Ci'eek and Quesnel, the waggon 
road passes along the benches of the Fi*aser at various heights, for a 
distance of at least thii*ty-six miles. On the right of the road the hills 

Irrigation. j^se to a height of about 600 feet, and the irrigation on the benches is 

done by means of water brought from these hills. The soil is light and 
sandy, but produces good crops when properly watered. The hills 
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are oovered with a thin gi-owth of Douglas fir, intei'spersed at intei'vals 

with a little aspen and a spnnklinff of white birch, (^Betula papyracea) : 

bunch grass, a species of Triticum (Triticum repens, var.) and the pasture 

sage brush (Artemisia frigidd)^ were the leading plants. The latter is 

the great food plant 'of the cattle in winter, throughout upper Britit^h 

Columbia, Nevada, Utah, Wyoming, and in fact all the dry North-west. 

It is said by all the stock-men to be preferable to any kind of gi'ass or vaiue of a ^ 

hay, and to have a wonderful effect on stock, keeping them fat and sleek feeding. 

in the depth of winter. 

Buchanan's ranche, about twenty-two miles from Quesnel, is the 
largest farm on the Upper Fraser. It consists of over 400 acres under 
cultivation ; originally it was partly prairie and partly aspen copse ; oats, 
barley and wheat are raised in large quantities. The greater pai-t of the 
farm is about 300 feet above the Fi*aser ; and this part is considerd safe 
from summer frosts, while potatoes near the river are occasionally 
injured. Douglas fir and Flnvs cortorta are the principal forest ti'ees, 
giving indications of a gravelly soil. Low mountains covered vrith Doug- 
las firs, at one or two miles distance, skii*t the road all along as you 
proceed in the dii*ection of Quesnel. For a number of miles the road 
i« quite level, and the soil suited for cultivation. Approaching Quesnel, 
^e indications of a change of climate become more apparent, and the 
absence of many of the chai*acteristic plants of the dry countiy shows 
that irrigation in the neigh boui'hood of Quesnel is no more a neces- 
sity than in any part of Ontario. 

The greater part of a week was spent in the neighbom*hood of Quesnel, obwrvaaoM 
and many observations made on its flora and climate. It is in lat. 53° Queroet 
north, and about 1,500 feet above the sea. The spring of 1875 was said 
to be late, but I found, that notwithstanding, the season was not 
more than eight days later than at Belleville, Ontario. I commenced 
Biy examination on the morning of the 28th May, and found the vanous 
currants and gooseberries in flower. The bell flower, {Prosartes Hookerii) 
the high bush ci*anberry, ( Viburnum paucifloru7n) and many of the com- 
nion eastern species were found in full flower and neai'ly as fai* advanced 
as at Belleville on the 24th May, 1876. Nearly all the species obsei-ved 
^ere eastern ones, or western plants that reach the wooded country west 
of Lake Supenor. No species indicating a cold or wet climate was seen, 
except Viburnum pauciflorum. This plant seems to take the place of 
Viburmm apulus in a great degree throughout the North-West, and 
therefoi-e is not necessarily indicative of a cold climate. Some farming 
k done in the neighbourhood, and all kinds of farm pix)duce comes to 
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perfection. The land on both sides of the river is much broken, but in 
the hands of a thrifty population much of it might be made to yield 
lai'ge returns. At present only some of the lower " benches " 
along the river are worjced. The indigenous plants observed 
indicate a cool, moist climate, more like Quebec than Ontario, 
or resembling that part of Ontario thirty miles north of the lake. 
The soil is a sandy loam, inclining to sand, and could be very easily 
worked. The country ai*ound Quesnel, on both sides of the river, has 
been bm'nod over, and the original forest, which, was Douglas fir, des- 
troyed. In its stead, poplar, bii'ch and willows have gi'own up, but not 
a single Douglas fir. Occasionally a white spruce is seen, but they are 
very scai'ce and of little account in the forest. About twenty miles up 
the Quesnel Eiver there are large gi'oves of white cedar, which very 
possibly is the Thuja gigantea of the coast. The under shi'ubs ai-e a 
Lonicera (Lonicera involucrata,) a rose {Rosa blandaj) the service beny 
(Anielafichier cUnifolia,) two hazels (Corylus Americana and rostrata,) a 
Mahonia (JBtrheris aquifoliumj) Shepherdia Canadensis, a cherry {Fntms 
depressay) a species of Cornel (Comus sericea ?) two i*a8i)berries {Bubus 
strigosus and trijiorics,) Spiroia betuUfolia, and various species of Eihcs. 

June bth. — Yestei-day we crossed the Eraser, and may be said to have 
launched into the wilderness. This morning broke bright and fail* and 
gave promise of a fine day, which was more than realized. The hot sun- 
shine brought out many insects, and while not engaged collecting plants, 
I obtained many fine specimens of these. A species of Haltica wau found 
in immense numbei*s on alder bushes {Alnus viridis,) growing along the 
Fi'aser, and had eaten many of the leaves to the midrib. A carnivorouB 
species, one of the Carabiados, lived in holes under stones in the sand, and 
was always foimd with its mandible open a^ if to catch its prey. Beetles 
have been very scarce up to the present, but to-day they were flying 
about in numbera. The yellow swallow-tailed butterfly was in some 
abundance and a small blue one was very plentiful. One small bro\yn 
one, and one or two others which ai*e common in Ontario, wei«e seen. 
The only remarkable bii-ds ai-ound Quesnel are the humming birds and a 
. songster with a red head and yellow wings. I noticed one or two others 
which were of the linnet family, about as large as the snow bunting 
and marked very pauch like it. 

On the logs along the Fraser, and on old ix)tten ones in the 
bushes, I obtained the following mosses and hepatic®. Those were 
all found west of the river, and I had not observed them before in 
this vicinity : — 
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Dichlyma nncinatum. Scapania Beckii. 

Besmatodon cermum. Lophocolea crocata. 

Orthotrichmn leiocarpum. Jangennannia. 
Brymn pulchellum. " Helleii. 

Hninm orthorhTnchum. " pulchella. 

The bunit lands extend five miles from Quesnel, after which the Burnt country, 
telegraph trail entei^s the '\i^*een timbei*," which consists of Douglas 
fir, white spruce, balsam and aspen poplar and whiteblrch. X few of the 
common forest mosses were found under the trees. 

Dicnmum nndulatum. Hypnum compactum. 

" fulvium. " nitens. 

Brymn albicans. " Blandovii. 

Orthotrichum obtusifolium. " denticulatum. 

" strangnlatum. " curvifolium. 

After leaving this we passed through a forest of black pine (Pinus 
coniorta) from twenty to thirty years old, with here and there, large- 
sized older trees. Soil light and sandy. At Beaver-dam Creek a few 
inHccts were collected, especially one fine Curculio^ which I found sitting Beaver-dam 

Creek* 

on the roots of grass clone to the water. Evidently the spring is very 
late here, as the aspen leaves are but just coming out. Avery few miles 
has made a great change in the vegetation. We camped this evening on 
a small creek in a beautiful valley, twelve miles from Quesnel. The soil 
of the valley is excellent, and would be jn'oductive if the climate is not 
too cold. A few grains of timothy seed had fallen in a number of spots 
and formed a swai-d, showing that good hay could be grown. 

June *Jth. — During this day's march the whole country was undulating 
and veiy hilly. The dry gi'ound had onginally been covered with 
Douglas fir, but this had given place in the new growth to black pine, 
aspen and poplar. / 

June Stk. — The whole distance travelled to-day the country is covered 
with Pimis contort a, except in the hollows and swamps, which are occupied 
with black spruce {Abies Nigra). The greater part of the tj-ail was very 
boggy and wet, and, as a consequence, I obtained some very fine mosses 
and lichens. The country becomes colder and wetter as we advance. 
The Eocky Mountain black cuiTant (Itibes Hudsonianum) was first seen 
to-day. Both yestei-day and to-day we passed over some veiy high 
ground. At one point where I obtained Vojccinium MyrtiUoides the 
anei-oid barometer sank to 27^.10. It may be remarked that this 
Vaccinium is always the indicator of altitude and cold on both sides of 
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the Rocky Mountains, yet it is a remarkable fact that it was never 
found lower than 26°.47 east of the mountains, showing that there the 
heat of summer is gi*eater than west of them in the same latitude. 
Comandra livida and Rubus arcticus were both in abundance, and 
together with Vaccinium Vitis-idcea and caspitosum, and an abundance 
of the lower cryptogams, gave quite a boreal aspect to the flora. 

June 9th, — 'No change in the vegetation until we reached Mud Ci-eek. 
Between it and the Black-water the soil is dry and sandy, and sparsely 
covered with Finns contorta. After descending into the valley of Black- 
water a marked change in species takes place, and on the slopes on the 
left bank a few of the dry ground or prairie species were obtained, such 
as Lithospermum pilosunij Triticum repenSj var., Artemisia frigida^ 
J^otentilla Pennsylvtinica, arguta and gracilis- Festtwa ovina, Troxinwn 
glaucum^ Hmchera cylindrical Monarda fistubsa and a number of the 
common meadow species. I also detected growing on the gravel bars of 
the river Dryas Drummondii, Lai'ge patches of it were just coming into 
flower, and it, together with Folenionium cosrvleum, Cerastium arvense, 
Stellaria longipesj Androsace septentrionalis and a few common plants, 
gave the low grounds near the river the appearance of a flower gaitlen 
run wild. 

June 10th, — Visited tlie cafion of Black-water this morning and 
obtained a large number of tine mosses and lichens on the ix)cks. The 
cafion was about three miles below our camp, and on my way down I 
examined the terraces on the left bank, and found that there were no 
less than six of them. The higher ones are sparsely covered with 
Douglas Jir, but the lower are altogether without trees and covei'ed 
for the most part with the trailing juniper (Juniperus Sahina^ var. 
procumbeiis), A beautiful everlasting (^Antennaria dioicn^ var. rosea) was 
in great profusion on the slopes, and from its hardiness and beauty 
would be well suited for gaixlen culture as a bedding plant. Theix) is 
some good land in the river valley, and as the railway party under Mr. 
Jennings was to form a depot here during the summer, its climate could 
be asceitained. 

June l\th, — After ascending the hills or benches which border the 
river the ti'ail led sti*aight ahead through a continuous grove of " black 
pine," growing on a comparatively level plateau. Across this plateau 
the C. P. E. E. Is to pass on its way fi-om Foi*t George. The soil is light 
aqd sandy, free from bouldei^s, and contains but little clay. This country 
extends for seven miles, followed by other seven of wet difficult country, 
after which two miles of undulating gix>und brought us to the valley of 
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the Chilacco River. No change in the vegetation. The Oregon grape 
{Berberis aquifolium) still continues with us on the dry slopes, and 
seems to indicate a soil suitable for agriculture. 

June 12th, — During this day's tramp very little change was observed 
in the aspect of the vegetation, except in a small marsh surrounded by 
» meadow, where I obtained Taraadeum palustre, Ranunculus qffiniij 
Sumex acetom, Suhus anrcticus and Cirsium DrummondiL A little ftirther 
on I obtained a Habenaria like H. virescens and Lonicera Douglasii, The 
country passed over to-day was veiy uneven, and, being on the northern 
slope of the valley, was drier than usual. On some of the higher hills 
and steep slopes many iine Douglas firs were seen, and doubtless much 
good timber could be procured here. We camped this evening on the 
shore of Lake Naltesby, and had some fine spoilt fishing in the lake. N»it«eby i*k«. 

June l^th, — Our moniing walk was through a thick forest along the 
shore of the lake, and through mud and mire of unknown depth, to the 
Ijpad of it, where a small stream entere from the right. There I detected 
a few new plants, and obtained a number of beautiftil ti'out. Before 
crossing the brook I picked up Draba incana, which I took bs a pledge of 
the mountain flora. Another little plant Chrysosplenium alternifoUum^ 
which I had observed at Quesnel ; was again met with in the brook, and 
a little fui-ther on Faludella palus*ris, a most beautiful moss. Our camp 
this evening was at the discharge of Lake Eulatazela, in a lovely meadow, 
where the hoi'ses had excellent feed, and we could congratulate our- Bui»tMoi»Lak«. 
selves that we had passed the watei-shed and entered a drier country. 
Bromus ciliatus and Triticum dasystachyuniy with a number of peas and 
a variety of herbaceous plants made a rich carpet of green, where, 
before the days of the Telegraph Company, there was nothing but forest. 
The Triticum spoken of above seems to be one of the best pasture 
grasses both east and west of the mountains. In the Peace Eiver and 
Saskatchewan country it is very abundant, and seems to be pi*eferred at 
least by horses, to any other grass. I believe it would make an 
excellent pasture-gi-ass foi* light dry soils in Ontario, as it throws up a 
multitude of leaves and seema to grow very fast. 

June 14th. — ^In a muskeg, three miles from camp, I obtained the 
following plants: Corallorhiza innata, Listera cordata, Banunculus 
Lappanicus, Empetrum nigrum. A little further on I found a few 
specimens of the very interesting little plant, Adoxa m^oschatelUna. The 
first part of the road was veiy muddy, and full of holes, but this 
changed to sand, and then again tp a gi*avel ridge, along which the 
trail led for a few miles. Where the i-oad leaves the ridge, I collected 
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a few species in the inai*sh on the left, amongst them were Carex irrigua, 
Imosay chordorhiza and teneUUj Eriophorum capitatum; and two rare 
mosses, Hypnum trifarium, and Meesia tristicha. The Douglas fir ou 
the " Hog's Back," are the largest yet seen in the upper country. Many 
of them are at least five feet in diameter. After we descended from this 
ridge, the land improved, and the whole country had a diflferent asi)ect 
West and north of this ridge there is a much lighter snow-fall, and hence 
a difierent flora, and a country better suited for agriculture. When 
passing over this road in 1872, I noticed that the snow south of the 
ridge was at least three times as deep as north of it ; and this year I 
noticed that the plants indicate a diier and wanner summer than the 
country between it and Quesnel. 

June 15t/i.— The region passed through to day is all suited for agii- 
cultural pui'poses. Before reaching Tsin-kut Lake the forest ceaseH, and 
a continuous praiiie extends ail along the east side of the lake, and along 
the foot of Lake Nool-ki, also between this and Lake Ta-chick, and f^* 
an unknown distance between the two. A belt of woods sepai-ates the 
prairies around those lakes from the beautiful and rich prairies along the 
Nechaco Eiver, but the soil of the forest does not difier fi-om that of 
the prairie, so that the whole is fit for cultivation. On most of the 
prairie the old grass was still standing, and from its appearance, it must 
have been both thick and stout. The grass was nearly all of the thi'ee 
genera mentioned beibre, viz : Bromtis, Triticum^aud Poa. These genera 
constitute the hay and pa^tui'e grasses of this and the Peace River 
region. A large Indian village stands about half way between Lakes 
Nool-ki and Ta-chick, on the discharge of the latter lake. These are the 
Stony Creek Indians, who trade at Fort Eraser, and subsist almost 
entirely on the fish of the lakes and rivers. While I was there fish were 
passing in myriads from the latter lake into the former, and could be 
caught by the hundjcd without difficulty. Th^ Indians had many 
thousands drying on poles, and the greater number of them were of the 
same species as those we caught at the discharge of Lake Eulatazela. 
The forest between Tsin-kut Lake and Stony Creek, on the new trail, is 
generally good, and is largely composed of aspen, which is always a sign 
of first-class soil. The meadows on the right bank of the Nechacco 
were full of meadow plants, resembling those of Ontario, and there was 
nothing in the flora to indicate a cold climate, except that it was ten or 
fifteen days behind that of Ontario this yeai", (1876.) The familiar 
plants of our meadows and fields were everywhere, and not a 
herbaceous plant or shi'ub reminded one of the fact of being more 
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than ten degrees north of Belleville, except the want of our forest 
trees. 

The 16th was occupied in getting our baggage aci-osB the Nechacco, a ^^^^^^^^ 
broad and rapid stream, and late in the evening our camp was pitched 
on the left bank. We had scarcely got into camp when the rain began 
to fail, and continued with little intermission until about 8 a. ra. next 
morning. 

June l*Jth,—Left camp this morning at 5 a.m^ and for the firat three 
hours the walking was very bad, owing to tKe heavy rain which had 
fallen and the spongy nature of the ground. For nearly seven miles the 
trail led through a succession of aspen copse and wide prairies, on the 
latter very tall grass and weeds of the usual species, and in the former 
the largest aspen leaves I have yet seen. Numbere of the trees were 
over two feet in diameter. The prairie and forest were quite level, 
and the soil of the best quality — an alluvium with black loam for a 
subsoil. On ascending out of the valley the trail passed thi-ough a grove 
of fine aspens, with a great profusion of the Mahonia or Oregon grape 
around their bases. 

For the remaining distance to Stewarts Kiver, the trail passes through 
a succession of black-pine woods, brulisy both old and recent; over Rough oonntiy. 
gravel, sand and stony ridge, by marsh and swamp, till at last it 
descends into the valley of the river. The only novelties observed to 
day were Andromeda polifolia. Ledum palustre, and Eriopharum capitcUum. 
In a marsh by the path later in the day I detected one tuft, the first one, 
of Mitella pentandra, and amongst a number of the common easteni 
plants Lathyru$ venoms, Vicas Americana^ Carex Vahtity CoUomia linearis, 
GliyUmia linearis and Acicea rubra. One fine moss, Splachnum sphcericumy 
was added to my already large collection. 

Our march on the 18th was only for a short distance, as owing to 
the loss of a horse we were unable to get off. After crossing the river stew^rtrs River 

to Fort 

the trail led for nearly two miles up the left bank, through aspen copse, at, 
then ascended the slope of a terrace for aboufa mile, then up another 
terrace and across an almost level bruU for three miles, to a creek, 
which we cmssed, and after four miles of bog and swamp, reached our 
camping ground in a perfect storm of mosquitoes and black flies. A 
Luzula, an EpUohium and a willow were the only acquisitions to-day. 

Early on the 19th I was again on the tramp, and walked nearly all 
day through the wettest and boggiest road we had seen during our 140- 
mile joui'ney from Quesnel. The walking, however, was my own 
choice, for though yon had provided me with a horse, I preferred to 
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examine the country on foot. Even to-day, when holding my solitary 
way, I was more than repaid by diRcoveries I made. While marching 
along the creek this morning I detected a few fine grasses, viz.: 
various Foas, a Danthonia and a Mdica, Late in the afternoon, and 
about six miles fi'om Fort St. James, I came upon a limestone cliff, 
and immediately the flora changed. The beautiful little one-flowered 
SmUacina (5. unijlora) and the grotesque but interesting coral-root 
(jCordUorhiza Mertensi/i) were in abundance, and had not been seen 
since leaving the valley of the Lower Praser. PoUmonium cceruleum, 
PotenliUa^ gracilis^ Woodsia Oreganay Saxi/raga tricuspidata on the face of 
the cliff, and Mertemia paniculata and Aquilegia formosa amongst the 
rocks at its base made such a charming picture that I sat down in 
my loneliness — but not alone — and drank m the surpassing beauty of 
the scene. Hunger and weariness were forgotten, and I resumed my 
march with the light joyous step of the morning, feeling that to the 
lover of nature God's hand was ever open to strew his paths with 
beauties and fill his heart with praise. While others cursed the road 
and the flies, I, in my simplicity, saw nothing but natui*e decked out in 
the spring loveliness, and instead of grumbling at the difficulties of the 
way, I rejoiced in the activity of the animal and vegetable kingdoms. 
For neai'ly a month we had kept travelling with the spring, but now 
with one bound we had passed its portals and stood on the verge of 
summer. 

Sunday 20lh. — A day of rest. To-morrow we climb Stewai't's Lake 
Mountain. We are told we cannot accomplish it in a day by the wise 
ones round the fort. 

Looking back over the 146 miles which lie between Fort St. James 
and Quesnel, I am struck with the resemblance of the flora to that of the 
forest region west of Lake Superior. There is not a species in the 
whole distance which in any way indicates either an alpine or a boreal 
climate, except Vdccinium myrtilloidet and Empeirum nigrum^ and these 
were only observed oi;ce. The valley of the Nechacco has an exceed- 
ingly rich soil on both sides where the trail cix)sse8, and possibly this 
extends for many miles both above and below. The valley of Stewart's 
Eiver is not wide where we crossed it, but it is veiy rich, and there is no 
doubt whatever, in my mind, bjit that aftertthe two rivers unite, the 
valley all the way to Port George is rich and fertile and well suited for 
settlement. From the crossing of Stewart's Eiver to Fort St James 
the country was almost impassable, owing to the constant rains, but the 
soil is rich, and grass and weeds were veiy luxuriant. The country 
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around Lakes Tsin-knt, Ta-chick and Nool-ki is very fertile, and from the 
occurrence of so much prairie, together with the similarity of the flora to 
that around Edmonton, I consider the climate of the two regions to be xh^cunj^te 
much alike. The former, though further north, is less elevated * and this, ^^ "^ 
together with the well-known northern trend of the isothermal lines in ^^dmonton. 
N. W. America, more than compensate for the difference in latitude. 

The diy summer climate, which is indicated by the flora, pix>ves the 
rainfall to be inconsidei'able, and therefore the prospects are good for 
the successful cultivation of grain. 

Much of the forest country is undoubtedly wet, but it is swamp, and 
when the timber is removed, by whatever merms, and the swampy lands 
drained, the soil will become warmer and drier, and the country be less 
subject to summer frosts. For many yeai-s barley has been raised at 
Fort St. James, and certainly the soil in that neigh boui'hood is not to 
be compared with that in the valley of the Nechacco. 

When a geological examination of the country has been made, a better 
opinion can be formed of the amount of arable land, as it may be set 
down as an invariable rule that wherever limestone is the prevailing j^^^**'**^ 
rock, there the soil will be suited for agriculture, if the altitude is not 
too great. 

Much of the plateau extending from Fort St. James southwai'ds 
across the Nechaeco, by the head watei's of Black-water or West Eoad 
River to the Chilcoten Plains, seems to lie in the direction of the dry 
southerly winds that come from the countiy of the Thompson and 
Columbia Rivers, and if this surmise be correct, (since partly confirmed 
bj a package of plants received from Mr. George Dawson, who collected 
them in the Chilcoten region last year,) a large part of this area will yet 
be cultivated. 

The fields cultivated in the vicinity of Fort St. James are of small 
size, and the crops raised are of little account. The soil seems to be st/ja 
exhausted from constant cropping, and no attempt is made to improve- 
it. There has once been a large quantity of Douglas fir in this neighbour, 
hood, and many fine trees are still standing. 

On the morning of the 2l8t I accompanied you, with two Indians, 
in a canoe up Stewart's Lake for about eight miles, where we 
landed for the purpose of climbing Pope's Cradle, or Stewart's Lake 
Mountain. We commenced to ascend from the Lake shore, and after a 



* Recent observations show these lakes to be nearly 2,400 (eet above sea. I made Edmonton 2,150 feet* 
UMtor and Palliser give it at 2,088 feet.-A. R. C. S. 
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fatigaing climb of three houi*8, in the hot sun, we reached the summit, 
which we found to be 2,600 feet above the Lake, and about 4,700 feet 
View from abovc the sca. From the summit we had a very extensive view and 

Mountain, Were Well repaid for our aiduous climb. As this was my first out-look 

for alpine plants, I was all excitement, and carefully noted their appear- 
ance, but owing to our limited time, I did not collect as many as I 
desired. 

At the landing place a very beautiful Mimulus, {Mimtdus Lewisii) was 
growing in great luxuinance around a spring ; it was just coming into 
flower and showed a wealth of pinkish blossoms. Near it was growing 
a stone crop (^Ledum stenopetalum^) Potentilla Pennsylvanica, var., Saocifraga 
tricuspidata and Parietaria Pennsylvanica, Along the lower slopes of 
the mountains, which were very steep, the vegetation was of the usual 
character, but after attaining a height of about 500 feet, many fine 
specimens of Smilncina racemosa were obtained, and a Ceanothus vdutinu^y 
which I had seen on Jackass Mountain, became very abdndant. The 
beautiful Berbens aquifolium and a shrub I had seen on Vancouver, 
(^Pdchystima mi/rsinites, — Oreophila myrtifolia, Nutt) were in profusion ; 
and under foot were beautiful tufts of Polemonium cmruleum^ Antennaria 
alpina, Draha incana and Oxytropis campestris. After ascending another 
thousand feet I picked up a few specimens of Antenaria rcuaemosa, and 
shortly after waixls, while passing an exposed point, I obtained my first 
alpine species, Arenaria propinqua^ Eich. ; close to it was growing a 
solitary specimen of an Alaska phiutjArabis Gerardi, var. horpolu. Pass- 
ing into a grove of fir I obtained a few beautiftil specimens of Evemia 
wlpina in fine fruit, and on the same tree Alecfora jubatcBj fruiting like- 
wise. Both these lichens are used by the Indians from California to 
the Mackenzie, the former for a dye stuff, the latter for various purposes. 
Passing still upwards to a height of 2,000 feet above the lake, I came 
at once on a group of Drabas, Dryas octopetala, Carex HfpbumUj=nardina, 
Cerastium alpinumy and a few others. Between this point and the top 
the following plants were collected : — 
Draba aorea, Yahl var, stylosa. Dryas octopetala, L. 

SS «ie*»uinmit " muricella. Vahl. Carex Hepbumii, Boott, 

oC the mountain. « alpina L. Arnica angustifolia, Vahl. 

" frigida. Rhododendron allifloram, Hook. 

Stellaria Edwardil, R. Br. Salix arctica, R. Br. 

Cerastium alpinum, L. Poa alpina var. minor 

Arenaria propinqua. Rich. '* laxa, Hasnke. 

A fire had passed at one time over the summit, and had burnt off the few 
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dwarf spruce that clung to the less exposed parts, but their remnants 
attested that we were not above the forest line. After we came 
within 400 feet of the summit, patches of snow were occasionally Hcen, 
and with this we slaked our thirst while snatching our mid-day meal. 
Close to the top the Rhododendron was just putting forth its buds, and 
a few Ceirarias {Iceland moss,) made their home in a little hollow close 
by, while on the highest poiiit of all Garex ffepbuf-nii, about one and a 
half inches high, filled a small crevice in an otherwise naked rock. 
Very reluctantly I turaed my face from the summit, and began to 
descend. Before doing so, however, I noticed that the north side really 
supported the growth of alpine plants. After a very rapid descent we 
reached the lake and started for the camp, propelled by the wind acting 
on a bear skin which the bowman held up to catch the fitful breeze. It 
would have been Ichs labour to paddle, but that was* work. Late in the 
evening we reached camp, and soon were oblivious to mundane things. 

June 22nd. — Left camp this morning in a drenching i*ain, which 
continued to fall in torrents for the greater part of the forenoon. Travel- 
ling was anything but pleasant, owing to the length of the grass and the j^^ Stewart's 
wetness of the trail. We succeeded, however, in travelling at least sixteen i^keforMcLeod. 
miles ; but owing to a mistake about camping, I had the misfortune to 
travel four miles too far ahead, and had to walk back again, causing me 
to walk at least twenty-four miles. 

For the first twelve miles the road led through prairie and aspen 
copse, the soil being of the very best quality all the way, and producing 
a most luxuriant crop of grass and flowers. In the copse-wood the grass 
and vines grew to an astonishing height, and every indication was seen 
of a fertile soil, but the vegetation gave unmistakable evidence of a damp, 
if not a wet climate. 

This seems to be the land of the poas, as every locality abounds with 
them. Whether the soil is diy or wet, mountain op valley, they are the 
characteristic grasses, and this leads me to conclude that we are now in 
a tneadow and pastm^e region, and one that in years to come will produce 
cattle and sheep for the mining populations of the south. Barley may 
grow and come to perfection, but summer frosts must be prevalent. 

Purple avens {Oeum rtvah) and Geum strictum, Heradeum lanatum, 
Epilohium cmgustifolium, various grasses and carices were the leading 
species in the meadows, while in the copse woods Vicin Americana^ 
Lathyrus ochrol-eucuSy Sanicula Martlandicay Mertensia paniculata, and a 
number of other common eastern forms were in abundance. In a 
swampy meadow I had the good fortune to obtain a fine lot of the 
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beautiful Botrychium lunaria. Passing a muskeg I obtained my first 
specimens of Rubus Chamcemorus and Trtentalt's arctica. Ledum palustre 
and Ranunculus Lapponicus were collected at this time in fine flower, 
and I was enabled to identify the latter with a little plant I had obtained 
near Edmonton in 1872. I picked up a solitary specimen of a Cynoglo^ 
sum, which proves to be G. gra/nde, and is quite interesting as coming 
frnm this region. 

Lake Porteur or • June 2Srd. — Early this morning we passed around the east side of 
Lake Porteur, thi'ough groves of very tall and straight timber. After 
passing the head of the lake, we crossed over a seiies of sand hills 
covered with a thin and stunted growth of Pinus contorta^ and for a 
length of time through a thick hruUy where the trees lay piled in 
heaps, and through which we had to literally hew our way. Late in 
the evening we reached Salmon River, and pitched our camp on the 
farther bank. During the day the main features of the vegetation 
remained the same, but in the meadows along Salmon Eiver a beautiful 
lupine {Lupimis polyphyllus) grew to a height of two feet, with a spike 
of flowers over a foot in length. Senecio triangularis, Poterium Canadenst 
and Delphinium elatum, var. were in profusion in the open places along the 
stream, the latter extending through the Rocky Mountains down to the 
vicinity of Fort Pitt. To-day we passed the last of the Douglas fir which 
is seen from the trail, but it still appeal's in the mountains near McLeod's 
Lake. T^® woods were full of the lovely Calypso borealis, which seems 
to be at home west of the mountains, as I have not passed through a wood 
of any size from Vancouver to the present time without seeing it in 
used b great profusion. The Indians prize its bulbous root as an article of food, 

^j[°****°» '®'' and one of them travelling with me to-day ate a number of them, calling 
them " Siwash Muck-a-muck." I have seen the Indians dig up the roots 
of the various species of Fritillaria and split jip the stem of the great 
willow herb {Epllohium angusti/olium) and nin their thumb down the 
inside and scrape out the pith. Not a stem of the cow parsnip (^Hera- 
cleum lanatvm) was allowed to gi*ow as we passed along. Half-breeds 
and Indians peeled the petioles of the large leaves and ate them raven- 
ously, calling them Indian rhubarb. In fact nothing of a mucilaginous 
nature escaped them, and the cambium layer of the aspen had to do duty 
at times, although intensely bitter. As we pass to the north-east, the 
flora becomes more eastern in its general aspect, but there are certain 
indications that we are increasing our altitude and that the climate is 
much moister and colder. Swamp species have left the swamps and 
ventuie into the drier greunds, evidently to escape the continued cold 
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to which they. are subjected, these being replaced by others of a more 
arctic tendency. 

Jwne 2'Uh. — After leaving camp this morning the path^led over a 
number of sand hills, each series adding to our altitude, until after we 
passed the thiixl crossing of White Mud Creek, we attained the height of 
land, and could look back on the country we had passed, with Stewart's 
Lake Mountain in the distance. Pine on the sand hills And sprace in betSSenUw^ 
the swamps, with green edder {Alnus viridis) everywhere, with occasional padBcwatei^ 
clumps of dwarf birch (^Betvlu nemo). High bush cranberry (Vihurnvm 
pauciftorum,) has been in all the woods since leaving Quesnel, but to-day 
was particularly abundant. After attaining the watershed, the country 
for the next five miles is covered with spruce forest (Abies nigra.) In 
this forest I found a number of rare plants, and had a foretaste of the 
Bocky Mountain flora. Veronica alpirui, Ruhiis pedata^ EJpilobium alpinum 
Sieracium triste^ MiteUa pentandray Ranunculus Lapponicusy Potentilla pro* 
«*»ifen«, Tiarella trifoliata and an abundance of sedges and grasses, with 
multitudes of boreal species, such as Habmaria rotundifoliay ohtusatay 
dHatatat and hyperborea, lAstera cordata and convaUarioides, Triglochin maru 
timay Ribes lacustrey rubrum and Htidsonianuniy while roses, and raspberries 
are seldom seen. At the cmssing of Swamp Creek we camped for the 
night, and here I obtained a very large and beautiful yellow pond-lily 
{Nuphar polysephalura) for the first and last time. The country in which 
we now are is evidently a plateau, and is the " divide " between the waters 
of the Pacific and Arctic Oceans. Swamp Creek meanders through a 
shallow depression bordered by black spruce swamps, and receives the 
drainage of this section, while further on the depressions are deeper and 
take the forai of lakes, which help to drain the country and give a 
difierent character to the vegetation. 

Jwne 25^A. — Our stage to-day from Swamp Creek to Carp Lake was 
of a different character from yesterday. The countiy was almost level, 
and with the exception of about two miles of spruce swamp, was a forest 
of Pmus oontorta, and quite dry in comparison to what we have passed 
through, Veratrum viride was seen to day for the first time, and a yellow 
Violet, {Vio/a sarmentosa)y which had not been seen since leaving Yale. 
Echinospermum dejlexum var floribundwm was abundant at Carp Lake. 
To-day I added two beautiful little mosses to my already large collection, 
viz : Tayloria splachnoides and Dicranum erispum, 

Jwne 2%ih. — To day I had a lonely tramp along the shores of Carp and 
Long Lakes to the discharge of the latter lake. When a few miles on Oarp uke. 
the way a pelting rain came on, and continued without intermission all 
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the forenoon. I tmdged cheerfully on, believing that I would meet 
Indians at the ford and get myself dried and warmed, but what was my 
chagrin to find the Indians gone and their fire burning on the other side 
of the rapid, river. Without hesitation I undressed and plunged in ; but 
the current was strong and the water deep, my coui^age failed, and I 
returned to the bank. Shivering and cold, I contemplated the situation, 
and at last, determined to do or die, waded across. Soon I had a rousing 
fire, and its genial warmth brought back life and activity to my half 
frozen limbs. Nothing new observed to day except that Lupinm polypkyl- 
lu8 was very abundant in the woods. 

The falls of Long June 27th. — This morning visited the falls about a mile below our camp. 
We were well repaid for our trouble, the rivet descending at three great 
leaps about 120 feet. They foimed a lovely and never-to-be-forgotten 
picture; the rushing water flashing in the sunlight, the sombi"e spruce, 
mixed with the light and graceful foliage of the aspens — the grey 
lichen covered i^ocks and the blue sky and glorious sunlight contributed to 
make up a picture not often seen in any country, and that once seen 
can never be emsed from the memory. We travelled only four miles to- 
day through bruU and swamp and camped on Iroquois Creek, in 
the midst of a beautiful meadow covered with the showy flowers of the 
wild Columbine, (^Aquilegia formosa,) Lupinus polyphyUut and Echhufsper- 
mum de/lexum. The country passed through to-day was heavily timbered, 
but most of the trees wei'e dead and lying on the ground. We may be said 
to have literally cut our way through from Fort St. James to this point. 
June 2Sth, — We were early astir this morning, and hewed our way 
through the burnt woods for over six miles. The timber was heavy, and 

Fine forert principally spruce ; before it was burnt this must have been the finest 

forest we have seen since leaving Quesnel. Mitella cavle^cens and SteUaria 
humifusa were found to-day. Before reach ing McLeod *s Lake we descended 
from the plateau and passed for some miles through pine forest, the ground 
being covered with the usual lichens, which are invariably to be met 
with in these woods, viz : Cladonia rangiferina, vai*ious varieties, squa- 
mosay comucojnoideSy pyxidata^ comutOy furcata^ gracilis^ derformiSj and 
heUidiflora^ Cetraria Islandica, cuadatay SterocaiUonj denudatuMy and tom^m- 
tasum, 
Durinff the next few days I examined the country in the vicinity of 

Ooantry around j ^ "^ . . /» 

FVwi McLeod. the fort, and satisfied myself as to the richness of the soil, and also of 
its being subject during summer to frequent frosts. A little distance 
fix)m the fort along the discharge of the lake, there is a flat called the 
prairie, but which is merely a wide extent of level alluvial land with 
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the trees bm*nt off. On this flat is excellent grass and great quantites 
of weeds. The leading forms are Heracleum IcmcUuniy Astragalus alpinuSj 
Thalictrwm spargifloi'umy and dioicum^ Geum strictum, Mer/ensia paniaUata, 
EpUohium (mgusti/olium, Poterinus Canadense, Stellaria longipeSj Urtica 
gracilis and many other grassea were numerous and very tall. Bromus 
dUatus and Kalmii, Triticum dasysiachum and repetis, var, and vi|iious Poas, 
were the leading tyi)es : and I might say that these, with a few Stipas, 
and an occasional Festuca, with the never failing Calamagrostis Carut* 
pensis and stricta make op the greater part of the pasture. Cai'ices are 
not very abundant in any pai-t of the country, and ai'e principally of 
the sections Acuta and OvcUes. 

Mr. Mackenzie, the gentleman in charge of the post, had a very fine 
garden. Amongst other garden vegetables, he had cabbage, cauliflower, 
turnips, peas and potatoes, the latter six inches high, growing luxui'iantly 
and not at all injui*ed by frost, although it had been very severe one night FonMcLeod. 
bhoilly before our arrival. The frost followed the heavy rain of the 26th 
just as surely as it would in Ontario, and injured the native plants in 
sheltered situations, but had no effect on Mr. Mackenzie's gaixien, because 
it was exposed to the free circulation of the air. 

During the forenoon of the 30th I accompanied j-ou and a guide to 
the McLeod's Lake Mountain, and from its summit had a very extended 
view of the suri-ounding country. No arctic or alpine plants were seen 
except Arenaria propinqua and Arabis incana^ which were tii^st met with 
at an altitude of 26.58, by anei*oid ; the mountains were much higher, 
but no other boreal species wei*e seen. Ledum stenopetalum and Polemon- 
ivm canUeum were very abundant, and in the woods ©n the flank of the 
mountain Spraa aruncus was met with, but not in flower. 

Although there is much good land between Fort St. James and Mc- 
Leod's Lake, I do not think that any grain, except barley, will come to 
maturity. Fi'om the vegetjttion and the habitats of the various species 
I am led to believe that coldness, caused by a superabundance of moisture, couiitr>'not»uit- 

•^ ^ able for grain. 

18 the prevailing characteristic of the whole region; more especially, 
however, that part between Salmon Kiver and McLeod's Lake. A greater 
enow-fell takes place on this part in winter, as was obsei'ved by me in 
1872, and it was abundantly evident on our passing through the district 
this year that the spring was veiy late, and this, we wo»e told, was 
owing to the late melting of the snow. 

With the exception of the ti*act on the Nechacco and ^he limestone 
land near Fort St. James, none of the country passed over seemed to 
have reached the period of late spring or early summer. Hawthorn 
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(OraJagus rivularis,) was in flower at Harrison River on the 14th of May, 
the 16th at Yale, the 27th at Soda Creek, the 5th of June at Quesnel, west 
side of Eraser, and the 29th of June at McLeod's Lake. Prom this I am 
led to infer that, although spring may set in early enough on grounds 
exposed to the sun, in the deep forest very little growth takes place 
befoi'e Junrt 

Standing on either Stewarts Lake Mountain or McLeod's Lake Mount- 
ain the observer looks down on a land of rivers, lakes , marshes and 
swamps, with occasional tracts of dry ai*able land, indicated by the 
light green of the aspen. These ti^acts are generally by the river 
margins, and hence are composed of alluvial soil and quite rich. Black 
spmce, {Abies nigray) in the wet peaty swamps, is replaced on the drier 
grounds by white spruce (Abies alba,) while an intermixture of the 
latter and aspen always indicates a moderately dry soil. Sandy or 
gravelly soils are always known by the thick growth of black pine, 
Pinuscontorta, called in my former report Banksian pine. These tracts 
are generally level, and although boggy on the surface, ai*e never marshy. 
Douglas fir is always at home on the hill-side, and although it does not 
like to have the ground saturated about its roots it seems to delight in a 
humid atmosphere. In tracing it all the way from the coast, I found 
that it cared little for cold, but shrank away from a dry atmosphere. 
The forest trees. These five spccics of trees may be said to constitute the bulk of the 
forest for the whole distance of 2*70 miles by our trail from Quesnel to 
McLeod's Lake. There can be no doubt but that when the forest is 
cleared, by whatever cause, the soil will become drier and the climate 
will be considerably ameliorated. Owing to the latitude, the sun's rays 
fall obliquely on the forest, and, as a natural result, there is little evapoiv 
ation. As Germany was to the Roman, so is much of our North-west 
to us — a land of mai-sh and swamp and rigoi*ous winter. Gennany has 
, been cleared of her forest, and is now one of the finest and most 
progressive of Eui'opean countries. May not the clearing of our North- 
western forests produce a similar result in the distant ftitui*e of British 
Amenca. 
On the 3rd of July, our preparations being all made, we embarked in 
MoLeod'B Lake three frail boats, and commenced our adventmx)us jOumey down a rapid 
tottie PMwiip jm^i almost unknown river, the discharge of McLeod's Lake. Late on 
Sunday evening, July 4th, we passed into the Parsnip, so named on 
accounts of the cow-parsnip (Heracleum lanatuniy) being so abundant on 
its banks. During the next two days, I examined the country in the 
vicinity, but found nothiug new. Li the afternoon of the 5th we camped 
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opposite the mouth of the Nation River, and here there were the first 

indications of a change of flora. The most notable species seen were a 

rose, (R, blanda,) a Spii-sea, (.S^. hetuli/olia,) an Erigeron, (E. alpinus) 

and Diyas Drmnmondii in veiy fine fruit. Two Solidagos and a solitaiy Nation River. 

sfecimQT^of Poli/goninm viviparum were likewise picked up, the latter the 

best climate indicator seen. 

A very severe frost must have occurred here on the night of the 28th of 
June, as all the tender plants have been nipped by it. Nearly all the 
herbaceous plants will produce no seed this year, owing to the flowers 
being either completely destroyed or so much injured that their pistils 
are infertile. The valley is very beautiful, but is subject to summer 
frosts. Last season, however, was not so bad as this, for the remains of summor fmete. 
last year's vegetation show that every species perfected its seed. 

The yegetation of the valley of the Pai'snip differs very little fix)m 
that of the region around McLeods Lake The spruce Ibrest seems to be 
continuous on both sides of the river, but the immediate banks and 
ti-acts devastated by fire are often largely covered with aspen. White 
birch, {Bettda papyraeed) is frequently seen, and large alder bushes 
fringe the smaller streams. The forest, as a general thing, is quite heavy, 
many of the sprucg being over two feet in diameter. The island vege- 
tation is peculiar in one respect. Balsam poplar, being exclusively 
confined to islands and low alluvial points subject to innundation, and in 
no case throughout the whole length of the Peace and Athabasca Kivers 
was this known to change. The aspen, on the other hand, will not grow 
on recent land, and it was by means of this tree that we could tell an 
island from the main-land when in the delta of the Peace and Athabasca 
Rivers. 

The Pai'snip, being a mountain stream, is subject to gi'eat floods in y\ooA% m the 
spring, and hence is constantly destroying the old land, and forming ***"»*? ^^er. 
new. As a rule the upper ends of the islands were being washed away, 
and the lower ends being added to. The materials and vegetation are 
arranged in the following order: Gravel as the sub-stratum overlaid 
with mud ; on this mud the seeds of last years willows (Salix longi/olia) 
had vegetated. These seedlings of one year, are succeeded by those of 
two, ^nd so on, until the bank is high enough for the balsam poplar, 
which ranged from the seedling of the present year to the monarch of 
tbe forest, towering to the height of over 100 feet, and in many instances 
over six feet in diameter. As this poplar forest decays, it is replaced 
by white spruce, which eventually merges into a spnice forest. It was 
no uncommon thing, on the lower Peace Kiver, to see willows not 
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The junction of 
the Flnlay and 



Pv* 



thicker than the finger silted up to the height of ten feet and more, and 
their roots holding the mud in place. The only willow which did this 
was Salix longifolia, and it is charactei'istic of the river bars of the whole 
North West. 

In the angle formed by the junction of the Finlay and Parsnip Eivers 
there is a broad alluvial flat, veiy little elevated above the water, and 
Parsnip Rivera, covorod with a thrifty growth of balsam poplai\ From the age of these 
ti-ees I should think that it is not more than fifty yeai-s since this land 
was formed. On the lower part of the river the trees are much larger 
than those above Nation River, and the herbaceous plants, also, are much 
less boreal in character. 

On the 9th we passed the mouth of the Finlay, and just below it I 
detected Oxytrojns sphndena for the fii*st time. This is its furthest 
western limit, and I believe the only notice of its having passed the 
mountains. In company with it were Artemisia Canadensis and wild 
liquonce {Glycyrrhiza lepidota,) We camped about three miles below the 
forks, and in making a careful survey of the flora I noticed no change, 
except that Smilacina nnijlora had been left behind, and more of the 
common eastern species were beginning to appear. A Betula was 
observe! near our camp, which seems to be closely related to the Betula 
of Quebec (Betula albaj var. populi/olia). I detected what I take to be the 
same species in the Sabkatehewan countiy, but it still remains in doubt. 
Spiuce, poplar, a little canoe birch, willows, (^Salix longi folia y) and aldere 
(Alnus incana) make up the arborescent vegetation. The leading forms 
of undeigrowth were roses, having an exquisite perfume, dog wood, 
(Comus stoloniferd), high bush cranberry {Viburnum paudflarum) and 
the beautiful silver berry (EUmgnus argentea,) which at this time was in 
full bloom, and tilled the whole atmosphere with its sweet perfume. 
It grows to the height of six feet or more ; its oval silveiy leaves, sweet 
smelling flowei-s, graceful habit, and wlver-coloured fruit, together with 
its haixlincHs, make it a veiy desirable ornament for our gaixiens. It is 
one of the commonest shrubH on the prairie — living on the driest soil — 
and extends fi*om Point du Chene to Peace River, and by it through the 
Rocky Mountains to this point. Ite fm'it constitutes the lai-gest part of 
the prairie chickens* food in the fall, and according to *' Gray's Manual," 
its mealy fruit is not injui'ious to man. I believe it should be largely 
cultivated and introduced into all our shrubberies. Summer may be 
said to have commenced on the 3rd, as before that we had much cold 
weather, but since then the days and nights have been warm, and the 
vegetation very i^apid. 



Digitized by 



Google 



i 

J 



Digitized by 



Google 



Digitized by 



Google 



I 



4 

1 



Digitized by 



Google 



^ 



Digitized by 



Google 



REPORT BT PROFESSOR MACOUN. 145 

On the morning of the 10th we dropped down the river only about 
Beven miles, and camped in a little grove of poplars at the entrance to 
"Peace River Pass." Your purpose was to climb, the next day, 
a mountain — the highest in the chain — which rose in massive proportions pe»oe River 

Psu. 

a couple of miles in rear of om* camp. Eight opposite us was the spot 
where Captain Butler shot the moose and where Calder, myself and 
Horetzky camped in the fall of 1872, and the mountain in the rear was 
the very one figured on page 270 of Butler's " Wild North Land." 6f 
course the ^jrftst drew largely on his imagination, and the I'eal mountain, 
instead of being an isolated peak, is really the culmination of the chain 
which closes in the " Pass " on the south. This mountain I named 
Mount Selwyn, in your honour, you, as our leader, having been the first 
to reach its summit next day. It is the same mountain whose base 
extends at least six miles along the river, and is mentioned in my I'eport 
of 1872 as the sole obstruction in the " Peace River Pass." 

During the afternoon I accompanied you on an excursion to 
reconnoitre the ground for next day. We had great difficulty in 
forcing our way through the rank vegetation which covered the level 
ground between the river and the base of the mountain. This growth 
consisted chiefly of the DeviPs Club (Echinopanax horrida), the white- 
flowered raspberry (Rubus Nutkanus)^ the great willow herb {EpUobium 
an^tifolium) and lungwort (^Mertemia paniculatd). Clumps of shield 
fern (Aspidium tpinulosunif var., dilatatum) grew more than three feet high, 
and great patches of Polypodium dryopteris were seen fully half that 
height. Underneath the trees were the various pyrolas, with the sweet- 
scented Moneses unijlora. After we reached the mountain and began to 
ascend we entered a bruU in which there were numbers of fallen 
trees, and amongst them many of the plants common to bunit woods in 
Ontario. Greraniwm Ca/rolinianum, Dracocephalum pwrviflorum, Equisetwm 
scirpoides and pratenae, Delphinium elatuMy var., Corydalis glauca and 
aurea, Epilohium angiAstifolium^ Mertensta paniculata and Streptopus 
ampUxifoliua were particularly abundant, and growing much taller than 
they do in Ontario. 

A few hundi'ed feet up the slope Pekea gracilis and Woodsia Oregarui 
were seen in the crevices of the rocks. Clrccea alpinay Carex Buxbauin'd, 
Hedysarvm bareale and Mackenzii, Acer glahnLtn^ Aconitum Napelluff, 
Oxyiropis campestris and splendens, var., afttracted attention by their 
profusion and luxuriance. Proceeding still higher our first alpine plant 
was the ubiquitous Arenaria propinqiia, and shortly after a couple of 
Sajdl/ragaa, Ssnecio triangula/risy Dryas imegritolia, a Taraxacum and one or 
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two grasses. We had a very difficult climb, but were well repaid for our 
trouble by the view we obtained of the sun'ounding country. Our descent 
was little less difficult than the ascent, and our passage through the thickets 
DevU'8 Club. ^^ " Devil's Club " was anything but pleasant. The whole stem, together 
with the underside and ribs of the broad leaves — some of the leaves 
measured fourteen inches in diameter — was closely beset with spines, 
which penetrated the clothing and entered the flesh, causing much pain 
and inconvenience. Fi*om the coast to the east side of Peace Eiver Pass 
this plant is an inhabitant of all the thick forest where not; too wet, and 
is the terror of both Indians and white men. I had seen it in the 
Cascades and occasionally on the way up, but this was my first 
experience of its powers. 
^^ On the morning of the 11th, we started, in high spiiits, to ascend 

Seiwyn. « Mount Selwyn." As a description of it appeal's in another report, I 

shall confine myself exclusively to an account of its flora. In company 
with Mr. Webster and McLennan I started, carrying my botanical box, 
and in the latter my portfolio containing a large quantity of paper. We 
headed for a mountain stream which lay between us and the mountain 
we intended to climb, and to the mouth of which you and the 
others of the party had gone in the canoe. When we reached the 
stream I asked, as a favour, that a halt of a few minutes should be made 
while I examined the banks, which I did with astonishing success. In 
less than ten minutes I had obtained Saxifraga oppositifolia, rivularis and 
Aizoorif Artemisia a/rctica^ Pa/massia fimbriata^ Phlewm cUpinum, PoterUilla 
frutieosaf Epilobium latifoliv/m jCarex 8cir2wideay Anerrwiieparvi/lora and a few 
others. The greater part of the above species had been brought from the 
mountains by the torrent, as in some cases their proper horizon was at least 
2,000 feet higher up. A mile fui^ther on we overtook you and the remain- 
der of the party, and under your direction started for the summit. From 
the very base we followed a path formed by the mountain goat On the 
lower slopes there was no change in the vegelation, but gradually there 
came a change, at first scarcely noticeable : a few mountain fonns inter- 
mixed with the forest flora of the valley. Gradually the valley species 
ceased to appear, the alpine ones became more common, until at last none 
but the latter remained. Wo had some steep climbing on the first part 
of the route, and oui* progress was both wearisome and slow. After we 
got above the level of last evenings expedition 1 began to collect new 
things, of which the fii'st was tlie little mountain sorell, Oxi/ria digyrda, 
then came Erigeron alpinuniy Anemone Richardsoniiy closely followed by 
limit of tree^ many others. About 1,500 feet ft^om the summit we reached the limit of 
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treee, and here also we came uppn the first snow. Prom this point to 

the sammit all the plants were alpine, and nearly all herbaceous. As we 

proceeded the vegetation became more stunted, until at last it was not 

more than two inches high. With one exception, nothing new was seen 

on the last 1,000 feet of the ascent, and that exception was a little 

Sekginella, possibly 8, rttpestris. Our trip was very hurried, but I noticed 

that on the moist places where the snow lay longest there were the 

greatest number of species; and many were observed that did not 

appear in drier spots. Where the heaviest dinfts of snow had lain, and 

where much of it still remained-, one or two anemones and Ranuncultis 

hyperboreits were abundant, and in fine condition to show the progress of , 

spring. Four yaixis from the snow the petals had fallen, and between that 

and the snow the plant, was in all stages of growth, from those springing 

out of the soil to the fading flower. In a little mossy spot not more 

than two rods in extent I collected quite a number of interesting plants 

The following are a few of them : Andromeda tetragona^ Arctostaphylos 

aipina, Campcmula uniflora, Salix reticulata^ herbacea and two other species, 

Gentiana Sp. ? Pediculcms sp, ? On the upper slopes 80x1- 

fraga appositi/olia, SUene acaulia^ Pedicularis Lcmgsdorffii, ? A number 

of Drabas and Arenarias actually obscured the ground, with multitudes 
of flowers. Five hundred feet below the summit, Mount Selwyn stands, first ^ 
in my imagination, as the highest type of natures' flower garden. None 
of the plants, except the pediculanas, rose above the general level, which 
wa8 about two inches or possibly less, and all was a complete surface of 
expanded purple, yellow, white and pinkish flowers. The pedicularias 
were about four inches high, and stood singly amongst the others, and 
each nearly two inches broad with expanded blossoms. 

The summit was quite level, with a little parapet in front upon which smmitof Mount 
we stood overlooking the river, as we gazed upon a wondrous scene. ^^^^ 
Leaving others to take in the picture in detail, afler a few minutes of 
close scrutiny I turned away from the entrancing sight and busied 
myself with what more concerned me : the flora of the peak. With sad 
and reluctant steps I turned from the summit and commenced to descend, 
intending to examine the different points more fully than I did in the 
ascent About 1,000 fbet from the summit I was overtaken by the others, 
and after a slight halt at the last patch of snow, we hurried on, reaching 
camp in a more or less exhausted state at about T p.m , after nearly 
thirteen houi*s incessant and continuous labour. My accquisitions were 
very valuable, as I had obtained a section of the Rocky Mountain flora 
in Lat, 56*^, and that in a vertical range of 5,500 feet. The following is 
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a preliminary list of the species obtaified, the specimens themselves not 
having i-eached me yet : — . 



Panax horridum. 
Oxytropis campestris. 

'' splendens. 
Cerastinm alpinuin. 
Aconitom Napellus. 
Corydalis gAuca. 
Delphiniam elatom, var. 
Hedysamm Mackenzii. 

" boreale. 

Arenaria Rossii ? 
Dryas integrifolia. 
Rubus Nutkaniis. 
Epilobiom angustifolium. 
Acer glabnim. 
Epilobium latifolium. 
Saxifraga oppositifolia. 

" aizoides. 

" rivnlaris. 

" cemua. 

" exarata. 

" nivalis. 

" sestiTalis ? 

" Dahurica. 

« ? 

Potentilla nivea. 

" fruticosa 



Pamassia fimbriata. 
" parriflora. 



Arenaria caospitosa 7 
Draba alpina. 

" frigida. 

« ? 

Silene acanlis. 
Lychnis apetala. 
Anemone parviflora. 



Bannnculns hyperborea. 
" pygmaaus. 

Triticum ? 

Pyrola chlorantha. 
<f secuQdar 



Gentiana 

Gentiana 

Senecio lagans. 
Taraxacmn 



Streptopus amplexifolios. 
Artemisia arctica. 

Artemisia — ? 

Solidago 7 

Myosotis alpestris. 
Pedicnlaris Lang>dorffli. 

" surrecta. 

^ bracteosa ? 

Erigeron uniflorum. 
Campanula nniflora. 
Arnica mollis ? 
Andromeda tetragona. 
Arctostaphylos alpina. 
Oxyri& digynia. 
Pellsea gracilis. 
Carex festiva. 

" nardina. 

" scirpoidea. 

" atrata. 

" ^concinna. 

"" ? 

« filifolia. 
Pestuca ? 

" ovina, var. 
Phlenm alpinum. 
Luzula spicata. 

Drisetum ? 

Lycopodium Selago. 
Selaginella mpestris. 
Salix reticulata. 

« ? 

« ? 

« T 

Zygadenus glaucus. 
Betula nana. 

Hieracium ? 

Polygonum viviparum. 
Poa alpina. 
Senecio triangularis. 
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Pyrns sambncifolia. Aspidium spinulosTim, var. 

Spiraea Anmctis. 

When we loft the river in the morning the thermometer stood at 84®, Ttonperatureon 
and on the top of the mountain, in latitude 56° noi-th, 7,500 feet * °***^ 
above the sea, it stood at 82*^. I had supposed that we would 
find it cold on the mountain top, but the very opposite was the 
case. I had actually to take off my coat and hat and* bathe my 
head and face in the snow to cool myself Looking east from where 
we stood, a blue sultry haze hung over the mountains and the river, 
while to the west the atmosphere seemed clearer and colder. The 
mountain on which we were seemed to close in on the river valley, and 
shut out the vapour of the western plateau in exactly the same way as 
the Cascade range, below Boston Bar, does that of the Pacific. We had 
this amply verified the next day, for we had scarcely gone six miles — ^the 
distance along the base of the mountain — before we all noticed the change 
to a drier and wanner climate. Mount Selwyn thus closes the Peace 
Biver Pass, and stands as a portal barring the way against the Pacific 
breezes and their moisture, which ai'e the supposed cause of the mild 
climate and luxuriant vegetation of the Peace Eiver valley. In another 
part of this report I shall attempt to show the true cause of the mild 
climate along the eastern base of the Eocky Mountains. 

Where we stopped for dinner on the 12th, although less than twenty 
miles from oui' camp of the 11th, the service-berry (Amelanchier alnifolia) 
was more than half ripe, and a few were even fully ripe ; and we had 
been informed the evening before, while still in camp, that both 
service-berries and strawberries were ripe at Hudson's Hope as early as 
the 6th, and yet, west of the Pass, they "Were only in flower at this date. 
Westof the Pass we find a cold, wet climate, and in one day, without 
going south or making any appreciable descent, we pass into a dry and S* ^^^?* "^ 
warm one, and a region in which vegetation is at least four weeks in 
advance. If the Pacific breezes ameliorate the climate here, why do they 
iiot act in the same manner, or moi'c effectually, on the country west 
of the mountain barrier? 

On the 13th we remained in camp, and Anderson and I climbed a 
limestone mountain. We found the ascent both toilsome and dangerous, 
^^ got little to repay us for our trouble. On the top, which was 3,000 
feet above the river, we found roses and a species of Rhododendron (K 
^yiorum) in flower. We did not see the slightest sign of an alpine iiSSuS!iefk 
plant, and I confess it was with a feeling of disappointment I looked i^i^t. 
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about me and found them not. We ate our lunch on the very verge of a 
cliff from which we could look down on a little mountain tarn at its base, 
more than 1,000 feet below, and our hearts yearned for water, bat there 
was none to be had. We knew it was scai^cely possible to descend by 
the way we came, so we decided to return by the head of a little stream 
we crossed on our way from camp in the morning. We commenced to 
descend close to a precipice that went down sheer into the valley, and 
got along without danger. On our way I picked up Asplenium viride and 
trichomanes, Aspidium LoncJiitis and Cystopteris /ragiUs, Botrichivm 
luna/rioideSj a Pedicularis and Carex Jilifolia, Afew others were met with, 
and the first appearance of Campanula rotundi/olia was noted. We 
' reached camp by 6 p.m. thoroughly exhausted, but well pleased with 

our trip. I had settled one point, that in this region arctic vegetation is 
not to be found on a limestone mountain in Lat. 66° at a height of 5,000 
feet above the sea I 

On the 14th we passed the second rapid, and camp)Bd at Otter-tail 
ottep-tafl River. Eiver, A Very beautiiUl Silene was observed in flower as we floated 
along, but I was unable to obtain a specimen. No change was noticed 
to-day, except that it was still more apparent that the climate east of the 
mountains is altogether different fiom that on the west. A number of 
Astragali were seen for the first time to-day — Oxytropis Lamherti and 
deflexaf Agrostis scaMa, Carex ebumea, Prmm% serotina and other eastern 
species. Crepis elegans was noticed at the rapid, and another undeter- 
mined composite flower. 

During the 15th we floated down the river in the midst of the most 
beautiful and picturesque scenery. The main chain of the mountains 
was passed at our last carap» and to-day the rugged scenes of yesteixiay 
have given place to those of a fine pastoral country. The river is wider 
and the country more open, the slopes of the hills are covered with grass 
and the mountains are bare from base to summit. All this shows a 
change of climate ; and had I had an opportunity to examine the flora a 
coiTesponding change of species would doubtless have been observed. 

At noon on the 16th we reached the caflon, and fh>m sheer exhaustion 
I was scarcely able to ascend the bank. Our tents were pitched, and I 
commenced to change my plants and dry my papers. This had been 
part of my daily work for nearly three months, so that a halt always 
found me busy. 

On the afternoon of the 17th McClennan and I ascended the Buffalo's 
Head, the view from which is so graphically described in Butler's " Wild 
Korth Land.'' We too found the base of the mountain lying *' thick with 
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hruli and tangled forest," but worse than this was the tangled mass of 

pea vine, vetch and various weeds and grasses which covered the logs 

U and made our progress both slow and laborious. Before Butler " there BuiWo's Head 

L. r o Mountain. 

1*086 abruptly a mass of yellow grass and blae anemones," and before us 

the same steep ; but the grass waved green on the hill-side, and the 

herald of spnng (Ariemone patens var. Nuttallicma) had already perfected 

its seeds and disappeared under the wealth of grass that covered its grave. 

We also stood on that hill-top and looked on the wondrous panorama that 

lay stretched out before us. But our occupations were more prosaic ; we 

wei'e there to see and faithfully report what we obsei-ved regarding the 

soil and productions of the country. Sitting possibly on the same rock 

on which Butler sat, I mentally attempted to contrast the region we had 

left west of the mountains with that in which we now were, and I could 

find no points of agreement. West of the mountains the climate was 

cold and moist and the land generally covered with a* coniferous forest, 

but here we found praine and aspen forest and a climate dry and warm, 

3,000 feet above the sea the mountains are actually without foi^est and • 

covered with grass and. vetches over two feet high. *Botrychivm lunar 

^'^^p a Lych/nh and Arena/ria propinqua we found on the highest 

i^oiuj. There were many signs of the grizzly bear being in the 

%r>Q/t:y, as thei'e was scarcely a log which had not been tui^ned over or 

/OfX^ "to pieces in their search for ants and their lai'vaj. AquUegia cosrvlea 

au<^ ^(umoLisia pahuatris were obtained on our way to camp, and a 

^^^®i<ierable number of eastern species which were not observed west of 

tbo rtiountains. 

^-^ tiring the four following days wo remained in caijip close to the 
^^^^0.3 and I employed my time in making excursions in the vicinity, 
^*y^^^, packing and labelling plants. We had now passed the mountains, 
^^ I closed my western observations and commenced a new series. 

^ 'V'ery careful examination of the rocks at the enti'ance of the cafion 

^** "Oiade, and I obtained many fine mosses and liverwoi-ts ; but few of 

^^^ had not been seen before. An Anemone, possibly A. Richcurdaonia. plant* found at 

^ in fine flower. Tofieldia glutinoaa, Selaginella selaginaides and an 

"y^^^^oo, without flowers, were obtained. I also procured specimens of 

^^^'^^^ium /ragra/nSf Pelkea atropwrpu/rea, Woodsia scopulina ? Cyatopteris, 

^^^-isj and various forms of Botrychium luna/rioides. In a swamp near the 

^I^ I saw the first tamarack (La/rix Americcma f) seen since leaving 

Ooast, and obtained a number of fruiting specimens of Meesia longtseta, 

^^^^copvwn nigritium, Bryum pseudo-t/riquetrum, Gh/mnostomum cwrvi- 

^^^"^^m, Ryprvum sprucei, commutcUum and liUescens, and a new Splaclmwm. 
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Vegetables at 
Hudson's Hope. 



On the morning of the 2l8t we started to cross the portage to Hudson's 
Hope. The morning was very warm, and walking over the sand hills 
was not very pleasant. Since Sunday- week (July 11th) the temperatui*e 
haa been very high, averaging about 80° Fah. each day. A haze has 
hung aronnd the mountains ever since, and McLennan says this will 
continue all summer. It is not smoke, but a vapor which seems to take 
the place of cloud, and evidently causes an accumulation of heat on the 
earth's surface. Strawberries {Fragaria Virginia/na) were in Bopie 
abundance at the cafion, and on our approach to Hudson's Hope we got 
them in quantity . Service-beiTies, " Poires '* or ** Sas-ka-tum beiTies ' 
{Avwlaiichier alnifolid) were in prime condition, and at Hudson's Hope 
I'aspbeiTies (^Eubus strigosua) were quite common, but only (July 21st) 
beginning to npon. 

While crossing the portage I found quite a number of eastern species, 
and amongst othens, Linum perenne. This species, with AneToone patens, 
var. NutiaUiana and Geum t/nflormn,, may be said to reach their western 
limit at this point. 

On reaching the post we ate a hearty dinner of dried moose meat, 
early-rose potatx)es, turnips and onions, and rejoiced in the thought that 
we had accomplished so much of our journey in safety. 

While you were getting ready to proceed down the nver, I employed 
myself, as usual, making a thorough examination of the flora in the 
vicinity for the purpose of comparing it with that further down the 
stream. The following extract from my journal, written on the spot, 
will give a truthful pictui^e of Hudson's Hope as I found it on the 22nd 
of July, 1875 : — I have been extremely sui-prised at the rankness of the 
vegetation around here, although there is very little rain at this season 
and has been little all spring. Wild peas and vetches grow to an 
amazing height in the poplar woods, and form almost impenetrable 
thickets in many places. Vetches, roses, willow-herb and grasses of the ^ 
genera Poa^ Triticum and Bromus fill the woods and cover the burut 
ground,, and surprise Canadians by their rankness and almost 
tropical iuxui-iance. Charlette, who is in chai'ge of this post, has two 
small gardens, in which he has growing, potatoes, onions, turnips, beets 
carrots, cabbage and various other vegetables. Yesterday we had new 
potatoes for dinner, of a very fair size, which were planted on April 
28th. Numbers of the onions were one and a half inches across, raised 
from seed imported from England and sown about the first of May. 
Growth is extremely rapid, owing partly to the length of day and 
cloudless skies supplemented by heavy dews, and possibly also in part 
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to the great range of temperature during ihe twenty-four houi^s, from 
aboat 45° at sunnse to 80° Fahr. at noon. Sometimes the range is even 
more, but the above may be taken as the average. The rankness of the 
vegetation on the west shore of Lake Superior has frequently been 
alluded to, and may be caused by the somewhat similar great range in 
the temperature there. Can it be that all the rank vegetation observed q^^^ ^ ^^ 
around Lake Supenor, in the Eocky Mountains and here, is connected "^^ ▼egetation. 
with the sinking of the temperatui*e dui*ing the night, and increased 
activity given to the vegetation dunng the day on this account ? We 
have warm sultry days, and cool pleasant nights, with constant regularity, 
and wo are told that this is the usual summer we ' 'her. The left bank of 
. the river is much drier than the right, and, as a consequence of this, growth 
on it i6 much further advanced. The frost of the 28th of June, however, 
was moi-e severe on the left bank than on the right. Charlette informs me 8"™™« '"^o^**- 
that in 1874 there was no frost from the first of May until the fifteenth 
of September. Li 18*75 sowing commenced the last week in Apiil, and 
the first frost came on the eighth of September. 

Peace Eiver, at Hudson's Hope, runs in the bottom of a deep valley 
about 700 hundred feet below the plateau, and has a general easterly 
course for more than 200 miles. Throughout this distance the 
right bank, on the slopes near the water, is clothed with a thick forest 
of tall spruce, but as you ascend, this gives place to an aspen forest, 
which either covers the countiy or passes insensibly into prairie. The 
left bank, on the contrary, is mostly destitute of trees, except in the DUferonoe in the 
hollows, and these are always aspens. It is on this bank, and on the the north and 

^ r J ionth banks. 

prairie on both sides, that the Indians collect such immense quantities of 
service berries. In many places the slopes are very steep, and so 
arid that a species of cactus appears to be just as much at home as it is 
ten degrees further south. These dry slopes were always obsei-ved on 
}he left when the river ran eastward, but along north and south bends 
both sides were clothed with wood. The general altitude of the country 
decreases as you leave the mountains, and by the time Battle Eiver is 
reached, the valley is less than 200 feet deep. 

Around the springs which gush out with such force on the left bank, 
opposite Hudson's Hope, I detected a large number of very fine mosses, 
aM the beautiful Mimtdua LermsUy which I found in a similar position 
on Stewart's Lake. It was growing very luxuriantly and covered with 
a profusion of fine large flowers. On my former trip I had obtained a 
few specimens of a new moss, AnMyodon Macounii, and I now collected 
a niunber of others. Only a few novelties were detected here. Near a 
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spring I found a few fine specimens of Angelica geniiflexa, and up a 
small stream a Juncus and a Glyceriay together with a SteUa/ria and a 
composite plant. Proaartea Hookeri, Matricaria discoidea, DryagD rum- 
mondii, EpUohium latifoliii/m, Cratcegus Douglasii, Mimvlus Lewisiiy Finns 
contorta^ Spircea betulifolia, and a few other western species were not seen 
east of this point, and many new eastern ones were obsei'ved. 

During the afternoon of the 25th and forenoon of the 26th July we 
toPort ^^joGi. ^^^^^ down the river on a raft, and although we Had ample time to 
admire the magnificent scenery, there was no opportuninty to botanize. 
At St. Johns, a few minutes observation tended to show that this point 
was much warmer than Hudson's Hope, that the soil was richer, and that 
the vegetation was in a far more advanced state. Raspberries and * 
service-berries were ftilly ripe, and in great abundance. Potatoes, oats, 
barley, and many varieties of vegetables were in a veiy flourishing 
state in " Nigger Dan's " garden. The oats stood fully five feet high, 
and the barley had made nearly equal growth. After the tents were 
pitched Anderson out a quantity of wild grass for our beds, which was 
over three feet in length : it consisted principally of species of Tritieum 
and Poa. On your decision to build a canoe for the ascent of Pine River, 
I found I would have several days at my disposal, and on the morning 
of the 27th, accompanied by Andereon, I started up the hill in rear of 
the fort, for the purpose of examining the region north of the river. 
We found the level of the country above the river valley to be about 700 
feet. On the plateau the surface is either a dead level or slopes away 
from the river. For nine miles, the distance travelled, the whole country 
was covered with the most luxuriant vegetation. Clumps of willows 
Trtiut'Sth *^^ poplara of vainous ages were intei'spersed with the most astonishing 
«>"• growth of herbaceous plants I ever witnessed. Willow herb, cow- 

parsnip, &eum strictvm, Tritdcuniy Bromvs, Poa, and a number of other 
tall-growing species covered the whole region with a thick mass of 
vegetation that averaged from three to five feet in height. Wild larkspur 
(^Delphinium elatvm,) was found over seven feet high, and many vetches 
were even taller. In many places the climbing Jjeguminosa were in such 
abundance as to completely cover up all other plants, and cause the 
country to look like a field of mixed peas aud vetches. The species were 
. Vtcia Americanay Lathyrua venostis and ochroleiicusj the first named being 
the most abundant. 

It would be folly to attempt to depict the appearance of the country, 
as it was so much beyond what I ever saw before that I dare hardly 
make use of truthful words to poi'tray it. The country paased over 
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youp own excursion ten miles to the north-west, yon report to bear a 
vegetation similarly luxuriant, more so than that around Edmonton, or 
^ywhere in the Saskatchewan country. Eainy River and the Little 
Slave lake mai'shes are the only regions known to me that are in any 
way compai'able to it. The latter, however, is swamp, while this is a 
plateau, nearly level, and in parts over 700 feet above the river. 

The soil must be exceedingly rich to support such a growth year after 
year, and the early summer temperature must be high for the vegetation 
to be so far advanced at this period. All the cultivation at St. John is on 
the terrace immediately above the spring flood level on both sides of the 
river, but there is no reason why cereals should fail on the plateau above, 
as the soil is, if anything, better. Notwithstanding the diflfei*ence in 
altitude, the berries on the plateau ripened only about a week later than 
those near the river, and Nigger Dan stated that there was about the 
same difference in the time the snow disappeared in the spring on the 
plateau and in the valley. 

The slopes of the hills on the left bank ai*e very warm, being inclined 
towards the sun at a considerable angle, and on these the greater part of 
the prairie flowers are met with. The Opv/ntia, a species of cactus, 
grows here in company with many prairie species, such as Anemone 
patens, Geum tHJlorvm, Lmvm perenne, Erigeron glabeUum, Thaspium 
trtfoliaimn, Aster loevis, Dcmthonia serida and numerous others. Anemone 
patens or Basque Flower, the first spring flower in Manitoba, was seen 
by Captain Butler in IS*J3 on these slopes, covering the ground with its 
pale blue flower as early as the 22nd of April ; and the preceding 
October, as late as the 27th, I saw Erigeron and Aster stilly in flower. 

My observations all tend to show that — ommiting the slopes on the left simOftritvoi the 
bank — the flora of this region is almost identical with that of Ontario^ cSitorio. * 
I spent over a week in the vicinity, and had ample opportunity of 
' examining the country on all sides. 

At St. John I took extracts — bearing on the commencement of spring 
and the opening and closing of the river — from journals kept at the 
Hudson Bay House, and by Daniel Williams ("Nigger Dan "), a native 
of Napanee, Ontario. Williams has been on the river for many years, 
but at St. John only four. 

This year potatoes were dug at St. John in quantities on the 2nd of 

August, and were large and dry. Dan supplied seventeen men 

with potatoes at this time, who were on their way up the rivers and 

' d^pefittdd'tm tiieir gui^ for a supply of meat* The bftrley and oats were 

both ripe about the 12th ol August^ ^ ' " .^, ,^, 
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John. 



The exti'acts from the journals being given at length in your report, 
page 84, it will not be necessary to repeat them here. The following 
dates, showing when the river opened and when the first ice appeai*ed, 
during the ten years from 1866 to 1875, are fi*om the Hudson Bay 
Company's journal : — 
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A careful examination of the extracts referred to wjll show, that 
from the middle of April until the first week in November the ground is 
fit for the plough j that winter is actually shorter on Peace River than 
in Manitoba, and that 1,200 miles north-west of Fort Garry a milder 
temperature pi^evails in autumn than at that point. 

On the 2nd of November, 1875, 1 found the Assinaboine frozen solid at 
Winnipeg so that I could walk across it, while, from the Peace Eiver 
recoixi, ice has been seen in that river a« early as that only once in 
ten years. 
Armnjc© topro- -A.S Mr. King, the gentleman in charge at St. John, was going down the 
oe«d down t e j.jy^j. ^ ^^g^t the Hudson Bay boats bringing up the oiUjUy you permitted 
me to accompany him, with the understanding that I should not be away 
more than foi-ty days, and that I should rejoin our party either at St. 
John or at Dunvegan. Before you started up Pine River on the 31st of 
July you accordingly supplied me with forty days' provisions. From the 
time you left until the morning of the 4th of August I was busily engaged 
drying and packing plants, and had little time to think of the ardaoua 
journey which lay before me. 

Early on the morning of the 4th we packed up an(J proceeded to load 
our canoe, but found that it was so small that three men and our 
provisions wei*e too much for its capacity, so the man and a bag of 
pemmican had to be left behind. With light hearts we pushed off, 
believing that our trip was going to be a pleasure excursion, and that we 
diould float down at>out 300 miles^ and return leisurely with the boats. 
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On the evening of the second day we reached Dunvegan, and found the 

people at the post living on bear meat, so I charitably gave them Dunvagan. 

some of oar flour, which Mr. King agreed to replace when we met the 

boats. We remained only two hours at Dunvegan, camping at dark on 

Old Woman's Island. The next morning, owing to a fog, we started 

late, and had proceeded only a short distance when we reached a camp of 

Indians and Half-breeds engaged picking " Sas-ka-tum " berries. Their 

camp was pitched in a beautiful spot, surrounded by meadows and copse 

wood. The quantity nf beiTies already collected was very great, and 

these, together with the flesh of the black bear, constituted their sole 

diet. A dainty dish, composed of berries fried in bear's grease, was Ad»intydiih. 

served up, but my appetite for such food being very poor, I declined to 

partake of it. My flour did duty again, but in a few days we would meet 

the boats. Again we launched our tiny canoe and glided rapidly down 

stream, reaching McKay's post, at the moulh of Smoky River, early in the 

evening. On our way to-day we stopped where there were a number of 

saline springs, and I obtained the following plants: — 

Glyceria airodes. Corispermum hyssopifoliom. 

Spartina gracilis. Glanx maritima. 

Briflopymm spicatum. Chenopodiom glaucum. 

Phragmites arnndinacie. Salicomia herbacea. 

Scirpus maritiinns. Grindelia squarrosa. 

I had now discovered that my trip meant work from break of day till 

dark, and that botany must be kept in the back-ground. I had gone too 

&r, however, to recede, and resigned myself to the situation. McKay 

informed us that it was extremely doubtful if the boats had yet left 

Athasbasca, and that we might reach Vermillion before we met them. 

Long before any of the inmates of the post were stiriung next morning, 

we were under weigh, and floated rapidly down, propelled by our 

paddles and the force of the stream. During the day, we passed " The ^J^" 

Kamparts," a series of almost perpendicular sandstone cliflfe, after which 

the country is lower, and as the river winds about, the grassy slopes 

^pear on one side and then on the other, until at last they cease entii'ely 

and are succeeded by an almost level country of poplar forest. 

Crame has been very abundant since |leaving Smoky River. Black 
^« Were very numerous along the river margin, feeding on berries; 
Tii'le beavei*; lynx and geese were quite common. 
^0 reached Battle River about noon on the 8th, and it being Sunday, 
we remained with Mr. Macaulay, the gentleman in charge of the post, * 
^^ ne:^t morning. During the afternoon I examined the country in b^^^^*'* 



Digitized by 



Google 



tS8 OBOLOOIOAL SURVIT 07 CANADA. 

<Mquitoe8. ^^ vicinity, but owing to the multitudes of mosquitoes I found it 
fearful work. I saw enough, however, to satisfy me that the land was 
astonishingfy rich, fit in fact to produce anything, and yet, six weeks 
before our visit, the whole family were on the brink of starvation. 
Throughout the Peace Eiver country the Indians live by hunting, and 
are, therefore, all flesh eaters. The Hudson Bay Companys* servants 
have fallen into the same habits, and, therefore, a small garden at each 
post is about the extent of their efforts in cultivation. A regular hunter 
is attached to each post, who supplies it with meat. Macaulay's hunter 
had not been successful, and after eating up all the food they had, Mr. 

soarei^ofmeat. j\£a^»auiay himself and his family had to subsist for some time on 
fried sinew and green hide. We fai*ed sumptuously on cabbage, green 
peas, radishes, moose meat, bacon and flour, but this could not last^ and 
after breakfast on Monday morning we were again floating down the 
river. 

Battle Eiver is a small stream in summer, but it has a very wide bed* 
It flows into the Peace from the south, while the great river itself flows 
to the south-east. Owing to the windings of the Peace at this point 
great ice jams occur every spring, and the river rises over thirty feet 
above its summer level. The banks now decrease in height, the bed of 
the stream gets wide and the current far less strong : and as we glide 
along, one is led to believe that there is a sudden change in the general 
level of the country. Afler passing Cadots River the Peace sweeps in a 
series of graceful curves from side to side of what may be called its 
immediate valley, and at Wolverine point curves round so much that it 
actually seems to turn on itself. From this point the river may be said 
to be without current, and at least half a mile wide. 

We slept on a sand bar above Wolverine Point, and at dawn of Tuesday, 
August 10th, were again at work, paddling with all our might until the 
afternoon, when the wind coming strong up the river, our frail canoe 
was in danger of capsizing, and we were compelled to keep close in shore 
to avoid the waves. After a number of ineffectual attempts to cross the 
river, we at last accomplished it, and taking a channel behind a large 
island, we were sheltered fi'om the wind and male good progr^s. 
Owing to the muddy water we frequently got aground, but were soon 
afloat again, as neither of us hesitated to jump into the water to lighten 

Portikg* Point the canoe. Another hour's paddling took us to Portage Point, where we 
camped, resting our weary frames on a mossy couch. Here the winter 
road leaves the river to avoid the great bends between the Point and 
Vermillion. 



Obdoti River. 
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We Btarted early this morning and toiled all day with the paddle. 
Owing to the great breadth of the river, and the many wide sweeps it 
takes, the current is almost impei*ceptible, and oui' progress depended 
altogether on our own exertions. Early in the forenoon the wind began 
to blow up the river, causing quite a head sea, which gave us much 
discouragement and infinite trouble to overcome. At one time we were 
almost tempted to give up in despair, but pei*severence had its reward. 
Just as the smn began to sink behind the trees, we rounded a point and 
saw the white buildings of the fort standing out against the sky, about 
two miles off. Eedoubling our efforts we soon reached the haven of 
rest, and after eating a hearty supperof moose steaks, washed down with v^Siuon. 
good rich milk, retired to rest — not before we had learned, however, that 
the boats were not expected before the 25th. 

Having decided to rest one day at Vermillion, I employed it in 

making a botanical survey of the neighbourhood. I firfit examined the 

field and garden, and found with the utmost astonishment that, although 

more than two degrees fui*ther north than Dunvegan or St John, 

the barley and vegetables were much further advanced. Bai'ley was 

standing in shocks in the field, having been cut on the 6th of August, 

while scattered ears of wheat, which I found around the fence, were fully 

ripe, (August 12th.) Wheat is seldom cultivated in the North-West, 

owing to the fact that barley is more useful, as the foimer is only used 

when boiled with meat, while the latter is fed to horses in the winter. 

The barley was sown on the 8th of May and reaped on the 6th of August, 

having ben in the ground jusf ninety days. The heads averaged from 

four to six inches in length, and were full of large grains of a beautiful pine wheat and 

colour. In fact, both wheat and barley were the plumpest I ever saw, ^^^^y* 

and must weigh as much as that brought from Port Chipewyan. They 

stood very thick in the ground and were uncommonly stout, and must 

tave yielded very heavily. Turaips and early rose potatoes were quite 

large, and both gave indications of a heavy crop. 

Mr, Shaw, who had been postmaster at Vermillion for fifteen years, 
told me that he had raised Indian corn both here and at Battle Eiver 
without difficulty. The whole country around this post is a plain not 
elevated at its highest point more than 100 feet above the river, but the SJS^*^*^' 
greater portion of it is less than fifty feet. I made frequent enquiries 
^^Dout its character at a distance from the river, and all agi'oed in saying 
^at it was exactly like that which I saw. 

™ni the highest point I reached, the view across the river extended 
to th$ Caiiboo Mountains, distant about forty miles. The intervening 
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country seemed to be perfectly level, or else to slope gradually upwards 
towaixls the mountains. As far as the eye can reach, the country was 
almost everywhere covered on bot^ sides of the river with a continuous 
aspen forest. Once in a while a group of spruce was seen, indicating a 
low or marshy spot. Cold nights were common on the upper part, but 
here, where the banks are low, the days and nights are both wann, and 
summer frosts are almost unknown. The frost which occurred 
on the 28th of June, extended from McLeod's Lake to Dunvegan, 
but was not noted lower down the river. No frosts had occurred at 
No^OTunmer Vermillion since early in May, and none were expected until September. 
Often a whole season passes without a fi-ost occurring from early in May 
until late in October,* but when winter does come it is continuous. 

The soil examined is of the very best description, being evidently 
alluvium, but of what depth I had no means of determining. On the 
immediate bank of the river the subsoil is a till, composed of gravel and 
clay, often of a reddish colour. Heuce the name, Vermillion. About 
half a mile from the river the land rises nearly fifty feet, and with this 
rise the luxuriance of the vegetation increased. Much of the land had 
been burnt over, and the timber is all destroyed or in various stages of 
decay. The soil is covered by thickets of raspberry bushes, golden rod, 
(Solidago Canadensis) EpUobiitm a/ngiistifolium, asters of various species, 
' and many other plants that appear in Ontario when the forest is cut 
down or burnt off. In less than a day I detected 151 species, and they 
showed conclusively that . the climate here was much warmer than at 
either Dunvegan or St. John. 

We started for Little Red River this p.m., (August 15th,) but owing 
to the head winds and great breadth of the river — over 1,000 yards, — ^we 
SS?R^River. feared to cross it. As we proceed the river widens, and is filled with 
islands, and often it is difficult to tell its breadth. On the 14th, we 
battled all day against a head wind, and ran great risk of being overset ; 
but by great care, and keeping close in shore, we managed to get along. 
Towards evening a thunder-storm came up, but passed off to one side of 
us, and immediately the wind fell. We now redoubled our energies, and 
reached Point-aux Cache before dark. While we were cooking supper a 
bear walked into the river a few yards off, but soon left us when he saw 
Mr. King get his gun. Wearied out and exhausted, we spread our 
blankets on the sand, and soon fell fast asleep. At the first streak of 
dawn we were up and ready to pi'oceed. 

We were now at the point where the voyageurs deposit the ropes and 
tackle with which the boats are hauled up the chutes. Cautiously we 
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proceeded down stream ; and as we saw the current increase, we drew 
the canoe ashore and fastened a line to the bow. Mr. King steered and 
I held the line on shore, and so we advanced. There are two portages Fails and npids 

above LittlA 

at the cJitUes, the firet chute is only a rapid, but the next is a fall of at Red River, 
least ten feet. By noon we had descended in safety to the very brink of 
the fall, and were within two miles of Little Eed River. We never 
expected to take the canoe over the fall, but intended to cache our bag- 
gage and go on to the fort on foot. After examining the fall, however, 
we resolved to try our old experiment of a bow and stem line, and after 
dinner we shoved the canoe off and let her take her chance. Bach did 
his work well, and we had the satisfaction of taking her over the falls in 
safety. After bailing out the water, we re-embarked, and in less than an 
hour reached Little Red River. Here we learned, to our chagrin, that 
the boats were hot expected before the 22nd, and that we had better 
await their coming. 

I occupied myself on the . 16th collecting fossils, and making a 
botanical examination. The vegetation indicated that Red River was 
even warmer than Vermillion, and all garden vegetables were much 
more advanced. When St Cyr, who had charge of the fort, knew I was 
a botanist, he asked jne to look at a strange plant he had in his garden. 
What was my astonishment to find a bed of cucumbers, with a number Fine cacmnbers 
of ripe ones on the vines, and many green ones also. I asked him if he 
raised the young plants in a hot-bed, but he knew nothing of such things. 
He told me he had no plough, and could only cultivate a small patch, but 
that all kinds of grain would succeed admirably if the ground was 
cultivated. His beans, (both Windsor and pole,) cabbage, turnips, pota- 
toes and cucumbers were first-class. Summer frosts never do any harm 
here, and the soil is of first-class quality. At Veimillion I noticed that 
the country was begining to show signs of being pai-ched, and here the 
grass W2A beginning to wither. I leaiiied aflerwaixis that the rainfall 
had been unusually small throughout the whole Peace River country 
this season. 

Little Red River is over fifty yards wide. At its mouth whitefish are 
caught in nets ; and from this I suspect that it is connected with lakes 
which discbarge their waters into the Peace. Whitefish are likewise 
caught in Loon River, which enters the Peace about fifty miles above 
Little Red River, and is a favourite fishing ground for the Indians of this 
region. 

August \^th, — Believing that the boats were close at hand, nothing 
would satisfy Mr. King but that we must go on and meet them. I was 
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disinclined to proceed. However, as I had already come so far, I 
consented. Our flour was now all gone, and we had only a little mouldy 
pemmican, a few dried bernes and some tea. We still had 200 miles of 
river between us and Fort Chipewyan, but fully expecting to meet the 
boats we did not replenish our stock of provisions, and we had no 
matches. To make matters worse, Mr. King broke his gun, so that this 
last resource flailed us. We worked hard all day, constantly looking out 
for the boats, and at dark camped at the head of Big Island, in a perfect 
storm of mosquitoes. We were nearly wild before we got a fire lighted, 
which we accomplished by means of dried grass and gunpowder. For 
the next five days all our fires were lighted in this manner, and some 
evenings an hour was spent groping around in the dark to get it done. 
We slept little during the night owing to the flies and our anxiety, and 
were under way long before sunrise. Early in the fonBnoon we fell in 
with an Indian family, and from them obtained a supply of fresh (?) 
moose-meat for the use of the men when jv^e met the boats. During the 
remainder of the day we worked steadily on, and camped late at night on 
a sand-bar amongst willows. Here we were so bitten by flies that we could 
scarcely eat our supper, and sleep we found to be out of the question. 

August \9th, — Constantly paddling on we watched for the boats around 
every turn, but they did not appear. About ten o'clock the wind sprang 
up dead ahead, and we were under the necessity of putting ashore and 
waiting until it went down. Here we sl^pt by turns, one watching for 
the boats while the other slept. About five p.m. the wind fell, and we 
immediately started, and worked haixi until long after dark. 

August 20^. — About ten miles from oui* camp we reached the head of 
"Eapid Bouill6," and after some cai'e and patience succeeded in passing 
it. In no place is it difficult to pass down, but owing- to the shallows 
extending a great distance from shore, it is a work of great labour to. 
bring boats up. As far as we could judge, a very little labour would be 
necessary to make a channel fit for steamboats. 

Between Little Bed River and " Rapid Bouill6 " the river is very wide, 
and seldom or ever confined to one channel. Mud or sand-bars covered 
'with willows, and wide mud flats, almost level with the water, are of 
constant occurrence. These, and islands in every stage of development 
or decay, are the chief chai'acteristics of the river bed, while the country 
along the banks seems to be a low alluvial plain, with a soil of surpassing 
richness. All the islands are covered with immense poplars (Populus 
bcUsamifera), while the aspen constitutes the greater part of the general 
forest on the mainland. 
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After passing the rapid the river is more confined, the islands are less 
numerous and the banks higher, with gravelly margins. This continues 
where the rock shows in the banks and on the inlands, and ceases about 
ten miles below Peace Point. Shortly after passing the rapid we decided 
to camp and wait for the boats, which should have arrived before this. 
Acting on this decision — caused by a head wind we could not face — we 
caiTied our things up the steep bank, made a fire, and dined on a little 
uncooked mouldy pemmican and tea. The fresh meat had all become 
rotten, and was thrown away ; my last meal of it had been taken in the 
morning at the rapid. It was then so bad that Mr. King could not stay 
at the fire while I cooked it. The high wind set fire to the dry grass, 
and before we got all the things together my clothes were more than 
h^f burned. Immediately after this the wind fell, and we resolved to 
proceed. We still had more than seventy miles to make before wo could 
obtain food, and our supplies were all exhausted, except the mouldy 
pemmican. We worked haiti all the evening and camped on the lower 
end of an island, and built a large fire, so that if the boatn came along in 
the night the men would see the light and at least fire a gun. Dufing 
the night we had heavy rain and a severe thunderstorm, but after 
daylight both ceased. 

August 2l8t. — Poor food and hard work now began to tell on me. My Exhaugted 
stomach loathed raw pemmican, and all other food was gone — our gun ^o^^^»*i'o' '<>«*• 
was useless — and it became painfully evident that from some unaccount- 
able cause the boats had not yet left Foii; Chipewyan. Sixty nailes lay 
betwfl^i us and safety, and we must either hurry on or starve. We had 
still a few pounds of pemmican, but with all my efforts it would not stay 
w on my stomach, so*I reluctantly ceased to eat. We toiled on until after 
midday, when I became so ill that we had to put ashore. I lay down on 
the sand utterly exhausted and very sick. A review of the situation 
brought me to myself, and I rose up, determined to struggle on as long 
as I could hold the paddle. Without a woitl we worked on and on, and 
reached Quatre Pourches River two hours after dark. Tying the canoe Reach (^tn 
to the busheu, we crawled up the bank and were soon asleep. When 
morning broke we found the cui'rent flowing steadily into Peace Rive^, 
and we knew that twenty-five miles up stream lay between us and 
food. 

My stomach had now become so weak that tea would not remain on 
it, so I drank water and eat a few high bush cranberries. We discovered 
that om* united energies would not propel the canoe against the current, 
so festening a line to the bow, I went on shore and hauled the canoe for 
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more than sixteen miles, floundering through mud and water, knowing that 
the goal was drawing nearer every step. The last eight miles I had to 
take to the canoe, the mud along shore being so soft it would not bear my 
weight. Every half hour a fainting spell would come over me, but by 
persistent effort I would overcome it, and at length, wearied and ex- 
hausted, we reached the fishery just as it was getting dark. Being unable 
to stand, I sat on the sand, and was soon the centre of a crowd of Indians. 
I told them I wanted food and rest, and would soon be all right, and 
obtaining these, in the morning I felt a new man. None of the people 
would believe that we had bi'ought oui* little canoe from St. John — 700 
miles, as such a thing had never been done before by two men. The 
next morning I went down in a canoe to Fort Chipewyan, eight miles 
from the Quatre Fourches, and was well received by Mr. Macfarlane, the 
gentleman in charge of the Athabasca district. On my arrival I had an 
interview with a large number of the Hudson Bay Company's officers, who 
were here from all parts of the north to get their year's supplies. One 
and all advised me to return eastwai-d, as it was possible I could reach 
Foiii Gariy before winter set in, but I could not get out westward until 
late in the spring. I therefore, much against my inclination, decided to 
return eastward. Mr. Macfarlane informed me that he purposed sending 
a boat up the Athabasca to Portage-larLoche in the course of ten days, 
which would connect with another going down to Isle-la-Crosse, and by 
these I could get half way to Carleton. The boats started for Peace 
Eiver the day after our aiTival. 

During the ensuing ten days I collected all the information ^>88ible 
regarding the country, its capabilities, resources and future pi*08pects. 
Coming, as I did, when the men from the northern posts wei*e all in, I 
obtained more accurate knowledge of the vast interior than had been 
obtained by any former explorer. Messrs. Eoss, Macfarlane, Macdougall, 
Haidisty, King and Gardner gave me the facts and experience obtained 
by them during a life of from six to twenty years in the north. Their 
infoimation was given with the greatest freedom, and the desire of each 
one was to assist me by every means in his power. 

The ti-act of country drained by the Peace, Liard and Athabasca Rivers 
is of immense extent, and contains a vast amount of arable land that in 
the future will support a very large population. Mr. Hardisty, the 
gentleman in charge of Mackenzie Eiver district, told me that at Fort 
Simpson, latitude 62*^ north, barley always ripened between the 12th and 
20th of August. Wheat succeeds four times out of five, and melons, after 
being started under glass, ripen well. Frost seldom does much injury in 
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somiaer, and there is quite a sufficiency of heat to lipen any kind of 
grain. At Fort Liard, Lat., 6V north, the climate is said to be warmer 
than on any part of Peace Eiver, and wheat always succeeds. Even 
nnder the arctic circle, «t Fort Yucon barley haitily ever fails. Mr. 
Macdougall, the gentleman from whom I received this information, had 
been in charge of the Yucon district for more than ten years. 

Fort Chipewyan is not well situated for agricultural pui'poses. With 
Ae exception of the small spot of garden ground near the fort, the 
vicinity shows only glaciated Laurentian rocks, covered with a small 
growth of Banksian pine rooting in the crevices. The rocks are so 
smoothed by ice action that they glisten in the sunshine like polished 
marble. Less^han two miles from the foi-t is the French Mission, where 
I obtained the samples of wheat and barley which are in your possession. JJJi****^ 
Tbe soil here is a mixture of sand and humus, and in any other locality 
would be considered valueless, but everything planted or sown around the 
Mission seemed to flourish. At Quatre Fourches, eight miles from the 
fort, the land was almost on a level with the water — ^within a foot — and 
here potatoes and turnips of a large size are grown. The reason so little 
land is cultivated, arises fmm the fact that most of the inhabitants are 
flesh-eaters, and look with contempt on vegetables and vegetable eaters. 
Mr. Macfarlane told me that just as much meat was eaten when flour 
and potatoes were served out to the men as when they got none. 

The Quatre Fourches is literally the meeting of four rivers: one J?*®^^*^ 
being the discharge of Lake Clair, one coming from Lake Athabasca, 
one emptying into Slave River, and the other either discharging into 
l*eace fiiver, or in spring bringing th^ waters of that river into Lake 
Athabasca. The diiference in level between Lake Athabasca and Peace 
Kver, when I passed up, was less than twenty feet. At the Foui'ches 
*^ere is a permanent fishery for the supply of the foii:, and every 
^aorning during my stay a certain number of fish were brought down 
rortheuse of the establishment. Multitudes of fish are taken in Lake Piah and g»me. 
Athabasca, the principal of which are whitefish, goldeye, jack, dorey 
^^ at least two species of trout. One of these grows to a great 
^> often from thirty to forty pounds weight It ^is taken with hooks 
^ the winter, set under the ice and baited with fish. Geese ai*e killed in 
P^gioas numbers in the latter part of September, it being no uncom- 
^^^ occun*ence for one man to kill one hundred in a few houi-s. The 
^>^te paiti*idge is veiy abundant in the pine woods, and in the depth of 
^^r the ptarmigan arrive from the " Barren Lands,** which seem to 
*wetch along the whole north-eaat shore of the lake. The meat for the 
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supply of the fort is procured beyond Fond^u-Lac, at a point where the 
cariboo pass fi-om the " Barren Lands " to the woods, which they always 
do in autumn. A report was cuirent when I was at the fort, that the 
deer had abandoned their usual route, and feJHrs |were entertained of 
starvation. The report hag since been confirmed, but happily, the 
fisheries were sufficient for all purposes. 

Fort Chipewyan is situated on a peninsula at the west end of Lake 
Athabasca. Under the fostering care of Mi\ M! acfarlane, it has obtained 
the pre-eminence of being the Capital of the North. All the buildings 
are of the most substantial character, are all shingled and white-washed, 
and present from the lake quite an imposing and beautifal appearance. 
Two large stores with glass windows, each sixty-three by #iirty-one feet 
and seventeen feet high, stand next the landing. In a line with these 
stand eight houses, occupied by the employes of the CJompany, all white- 
washed, while in the rear, and between the two first mentioned stores, 
is the clerk*s house, forty by thirty feet, and seventeen feet high. 
This building is well plastered, and was so warm last winter, (18'74,) 
from the heat of two stoves, that water did not freeze in it. On the 
left of the clerk's house, looking lakewards, is the general stoi*e, and 
on the right Mr. Macfarlane's own house, which is both warm and 
comfortable. Here the wanderer in the^ north is sure of a heaiiy 
welcome, and is apt to forget, while partaking of the hospitality of 
the Bowgeoise^ that 1,200 miles intervenes between him and the out- 
skirts of civilization. 

Th% vegetation of Peace Eiver was cai'efully observed at six different 
points. Its relation to the flora of Ceniral Ontario is shown in the 
following table : — 





Total 
Species. 


Central 
Ontario. 


Hudson's Hope 


211 
248 
246 
169 
128 
246 


136 
161 
160 
112 
88 
186 


St. John 


Dun vegan 


Vermillion 


Little Red River 


Fort Chipewyan 



Five hundred and ninety-one species of flowering plants and f&iTiB 

« 
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were collected between Hudson's Hope and Fort Chipewyan. Of these 
434 are found on the Western Plains, 411 are found in Ontario, and 402 
in Quebec. • 

As will be seen, the flora of the whole region is much like that of 
the prairie region and of Central Ontario. It may be as well to remark 
that the character of the winter seems to have no effect on the diffusion 
of species, and that the temperature of the growing season only can be 
deduced from the vegetation. After many years of observation, I have 
come to the conclusion that the geographical distribution of plants in ^J^JJ^^of 
Canada is determined far less by latitude than it is by the amount of g^^ 
aqueous vapour in the atmosphere, and of moisture in the soil. I have 
found that many species which delight in our warmest soils, extend 
further north on Peace River than others which require more moisture. 
The aspen may be said to be the ti*ee that requires least moisture to 
enable it to thrive. It is the first tree on the plains, as we pass from 
aridity to a more moist region, and this is alike true in America and in 
northern Asia. In Ontario, the aspenrfrows on dry gravelly hill-sides, 
and on this account the soil whore it gi'ows is supposed to be poor, 
whereas it grows on the soil containing the least moisture. 

On the afternoon of September 2nd, three lai-ge boats, in charge of Mr. 
King,. accompanied by myself as passenger, started for Portage-la-Loche 
(Methy Portage). I left my kind friends with regret, and started on my 
homeward trip in the anticipation of reaching Fort Garry before the 
setting in of winter. 

As a general description of the Athabasca Eiver is given in my AthabMoa 
geological notes, I shall now confine myself chiefly, to remarks on 
the botany. About four miles from the fort the water shows signs of 
a muddy bottom, and immediately after a number of species of river 
weed (^Potomageton pectinatus, natcmisy proehngua and perfoliatus) appear. 

The water gradually shoaled as we approached the willows (Salix 
Umgifolia)j and for some time after we entered them water covered the 
whole expanse. When the land appeared we stopped, and I made an 
examination in the vicinity of a log, and obtained Ca/rex utriculata and 
tupuatilisy ScUix mgra, eighteen inches in diameter, and S. discolor. 
Portly after Scirpus ripoHus and sylvcUicics, Phragviites a/rundinaceay 
Tifpha UuifoUa and Acorua Calamus were seen. 

My slumbers were broken at the first streak of dawn on the 3rd by the 
cries of innumerable geese, which seemed to be above, around and 
beneath me. On raising my head I found all om* men imitating the cries 
of a flock of geese, which were rapidly coming towards us and answering 
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the calls of the men. On they came, and in less than five minutes 
twenty-seven shots had been fired into the flock, and large numbers of 
them were either dead or dying in the water. Duiing the next two 
weeks such scenes were almost of houi'ly occurrence, and the excitement 
was pleasing in the extreme. We had started with less than half rations, 
calculating to get a partial supply of food by hunting as we ascended the 
river, and the men were not slow to take advantage of every 
opportunity, Canada geese and white wavys wei'e the species we 
obtained. 

As we passed up the river it was interesting to note the passage fix>m 
aquatic and marsh plants to those found on a dry soil. After the 
willows, alder {Ahau% incana), balsam poplar, and shortly after 
" Kinnik-kinnik V (jOomus atolonifera) made their appearance. 

The first appearance of the raspberry and rose betokened drier soil, 
and they were noticed when the banks were about four feet in height. 
Twenty-five miles from the mouth of the liver the first spruce was seen, 
and here the banks are six feet Above the water. The balsam poplar 
had already increased in size to over two feet, and appeared in thick 
groves on the islands. 

At Embarras Elver, and a few miles north of it, the spruce is of an 
enormous size, many of them being over thi*ee feet in diameter and very 
tall. Birch was seen two miles north of this point, and the fii-st sand 
was seen on the last bar we passed. About 200 yai'ds above the delta we 
came u^w the ti'ue bank of the river, which was composed of red sand 
and clothed with a forest of banksian pine and a^pen, the foimer tree 
being the most conspicuous. About two miles above Embai'i'as River we 
passed a high bank — at least twelve feet — ^which was composed of variouB 
layers of vegetable earth and the remains of trees. Close to the water's 
edge stumps were seen with ten feet of soil over them, above these again 
others, up to the surface, on which there was a heavy growth of 
spruce. It is quite evident that during certain periods of the yeai* the 
river silts up its bed, while at others it adds new material to the land 
along its margin, and thus builds up its banks. This seems to be of 
constant occurrence on Peace and Athabasca Eivers after you enter the 
delta. Islands and points are numerous on this part of the river. The 
former are much larger than those in Peace Eiver, but not so frequent. 
The greater part of the river flows in one channel, and is from 250 to 
300 yards wide. Willow, balsam poplaj* and spi-uce make up the forest 
in the above order, corresponding with the age of the land. . 

We sailed rapidly up the river, having a fail' wind, and at camping 
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time could not have boon less than fifty miles from its mouth 
night we passed along the old bank of the river for about two miles. 
It rises about forty feet above the water, and consists principally 
of yellowish sand. The foi-est at this point is of banksian pine 
and aspen. From obsei-vations made the next day, (Sunday) I am 
led to believe that the land on the right or eastern bank of the river 
is useless for agricultural pui^poses, as wherever the time bank was 
seen the foi*est consists almost wholly of Jjanksian pine, which always 
indicated sand. All the islands have rich soil, »nd ai*e well suited for 
raising garden vegetables and hay. The (true) left bank I had not 
seen. 

Monday, September 6^t.— Under weigh at daylight, the wind being 
fair. At 10 a.m. passed Echo's house, and for the first time saw the 
left bank. About two miles north of this, saw the fii*st gravel-bar in the 
river. At Echo's the river runs in one channel, and for the first time, both 
of the tiTie banks were seen. The soil on both sides was good, with gi*avel 
underneath, and the banks had the same reddish tinge as at Vennillion. 
Later in the day Birch Mountain showed blue in the distance, bearing 
about south-west. Above Echo's house there are a number of islands 
in the river; still further up, the river is wasting away the land. The 
present growth is principally spruce, but about six feet below the 
surface poplar stumps ai*e laid bare; and about a i'oot above these 
spruce. This shows that the river is constantly silting up its bed and 
changing its level. About fifteen miles above Echo's, is Pointe-aux- 
Trembles (Poplar Point) ; hero the river again runs between its true 
banks. A different set of plants come in at this point, indicating a diy 
limestone soil, and gne well suited for agricultui'e. 

September ^th — Eiver valley narrower; real banks about fifty feet 
Wgh; countiy apparently level. Where we breakfasted on the left 
bank I observed a bed of tar conglomerate about thirty feet above 
the river. There was sand above and below it, and the ooze along 
shore both at this point and many places below, looked like the ooze 
from petroleum springs. Fully one half of the pebbles along shore, in 
^Jiany localities are composed of tar conglomei^ate : a red ochi'aceous 
®arth is abundant in many places, and seems identical with that observed 
Oil Peace Eiver. PixKJeeding up the river the valley gets narix)wer, 
**id the countiy seems well suited for agriculture. The tar conglom-^ ^^i^^ 
«wte Was frequently obsei*ved, Sometimes forming a bed two feet thick, 
^^y in the afternoon we came upon the shale beds which produce the 
^i and sailed past them all the afternoon. 
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The forenoon was cold and chilly, with a light wind from the north ; 
but as the afternoon wore on, a squall came up, accompanied by heavy 
rain. When the rain ceased the wind continued, and forced us up the 
river at a gi'eat rate. We took our second dinner, (we ate five times a 
day,) in the boat. A fire was made in the frying-pan, which was placed 
upon two sticks in the bow of the boat, and the kettle was soon ready. 
Tea and dried meat of the wood buffalo, with bread and bear's greafee 
to give it a relish, were enjoyed by us as much as a feast of any of the 
good things of civilized life would have been. 

On account of the raiu, our camp was formed in the woods, and was both 
wild and picturesque. Three rousing fires were built, (one for each 
boat,) and around these in the darkness flitted dusky figures, some 
cooking, others stooking, and all talking or laughing, without thought 
of i*ain or any other matter than pi*esent enjoyment. Long after the 

Prophetic noisos ccascd I lay and thought of the not far-distant future, when 

other sounds than those would wake up the silent forest; when the 
white man would be busy, with his ready instiniment, steam, raising the 
untold wealth which lies bmned beneath the surface, and converting the 
present desolation into a bustling mart of trade. 

Day had scarcely dawned on the 8th, before we were off; the wind 
being fair we cairied on for two hours, and stopped at one of the tar 
springs for breakfast. On the beach I observed a slab containing corals 
and shells, and in the bank a layer of tar fully six inches thick almost 
as hai-d as pitch. Shortly after leaving this point the rock changes, 

Fo«ii8. ^od limestone, containing corals and shells, occurs on both sides of the 

river. A short distance above Point of Rocks, we passed Beaver 
River on the right bank, and immediately after, two anticlinals were 
seen dipping nearly north and south, the strike of the strata being east 
and west. Soon after we landed on the left bank, at a rock exposure 
of at least twenty feet of sti^ata. On examination, I found that the 
upper beds contained, or wei*e almost wholly composed of corals 
resembling Xhose obtained at Red River. Underneath these were fossils 
like those I obtained at the c/mtesy and numbers of tliose I got at Rapid 
Bouill^, besides a few which were new. Those labelled, " thirty miles 
below the fork," were from this exposure. Outcrops of rock were 
constantly seen all day, but no opportunity to stop was allowed, as we 
were sailing up the river with a fair wind. 

PinoHoU. Both sides are well suited for agricolture, and evidently the soil of 

the whole country is of excellent quality. It is quite evident that the 
countiy for f\illy fifty miles 'below the forks, on both sides of the 
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river, is veiy good, and all the botanical observations coufii'm this 
view. 

Approaching the fork the scenery is very beautiful and extremely 
interesting, both on account of location and the rock exposures on the 
bank. For two miles above the fork we passed under hieh shale cliflfe ciiffs of shale 

^ ^ EDd limestone. 

on the right bank, with coralline limestone cropping out underneath. 
At the fork, or junction, the Athabasca is about 400 yai-ds wide, and 
the Cleai-water about 100. The fonner runs with great force against 
the cliffs, and caused us much trouble to get past them, the wind having 
fallen. Mr. Moberly, the gentleman in charc^e dP the post, told me that 
he had examined the channel of the Athabasca all the way to the lake, 
and found water enough in it, at its lowest stage, to float a steamboat 
drawing six feet. 

The Hudson Bay Company are now (1876) building a steamboat at steamboat, 
the fork, which is intended for the navigation of the Athabasca Eiver 
and Lake and Peace River, as far as the chutes, and Slave River, to 
the portages. Another boat, built below the portages on Slave River, 
would give uninterinipted navigation to the Arctic sea, whilp another 
on Peace River, above the chutes, could run all the way to Hudson's 
Hope. These boats would command a river and lake navigation of 
over 2,000 miles, and open up an immense region to trade and settle- 
ment. Mr. Moberly had been employed by the Hudson Bay Com- 
pany to examine the river and report on it, and the above was the 
result of his examination. He also reports that a road, of possibly not 
more than 110 miles, can be made from the fork to Cold Lake without 
difficulty, and from 'thence to Fort Pitt, on the Saskatchewan, there is 
nothing but prairie and poplar copse. All the way up the river I had similarity to 
noted every species of plant which came under my observation, and out Ontario, 
of 21t species, 186 were representatives of the Ontario flora, showing 
that although thirteen degrees north of Belleville, there was not a 
single species to indicate such a northern latitude. Of the remaining 
thuly-one species, all but one or two belonged to the prairie and forest 
lands along the Saskatchewan. The familiar eastern species were in 
their usual locations, and nothing but the everlasting spruce and aspen 
forest reminded the traveller that he was nearly 800 miles north of 
Ottawa. Spruce forest means a damp soil with moss as the principal 
undergrowth, while the aspen represents the dry open forest, and 
wherever the spruce forest is desti'oyed the other takes its place. 

^ptember 9th, — The iirst frost of the season occun-ed last night, and nwt fn»t. 
Wiled cucumber vines, pole beans, potatoes, and all the tender vege- 
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tables in the gai'dens. Mr. Moberly told me his wheat and barley wore 
superb, and that the country around the fork was well suited for farming 
purposes. My own observations agree with this statement, but I had 
less means of knowing than he had. About a mile above the fork, on 
the left bank of the Clearwater, is a beautiful prairie, upon which Mr. 
Moberly had cut a great quantity of hay with a reaper. This prairie 
only awaits the plough to become a farm of great value. The Hudson 
Bay Company, if so minded, could raise enough wheat here to supply, 
the demands of the whole north, instead of bringing it all the way from 
Manitoba. About two miles above the praine a small river flows in 
from the same side, and, as it descends from high ground, would pro- 
bably afford a mill site. 

Early in the forenoon we made a fresh stai't, and pushed on up the 
Clearwater. This river is very crooked, with gently sloping banks 
which rise to at least 200 feet, and are clothed with aspen on both sides. 
Once in a while the right bank (north side) shows a slope without 
wood, but this is not very often the case. Mr. Moberly spoke of a salt 
spring about fifteen miles south of the fork, and which, he says, has very 
strong brine. Mr. King also pointed out another about the same 
distance below the fork, and this also contains much salt. During the 
afternoon we passed two or three exposures of the Eed Kiver coral 
formation, and at oiu* camp I noticed tar pebbles on the shore. 

September lO^A — On the way this morning by the first streak of dawn, 
and shortly after stai-ting passed a fine exposure of sandstone, from 
which the Hudson Bay Company procure grindstones. The banks of 
the river and slopes of the hills which we passed to-day were covered 
with timber of the usual kinds, but towards evening the balsam fir 
{Ahiea balscmiea) became quite common, and more spinice (^Abies m^ra f) 
showed in the woods. The appeaiance of the former tree indicated a 
greater degree of humidity in the atmosphere, as it always affects 
humid situations. After passing the Pembina, the river narrowed 
considerably, not averaging more than sixty yaitis. Alders and willows 
gi'ow down to the water's edge, so that the men had to row all the 
time, ti'acking being out of the question. The liver is veiy tortuous, 
wilding backwaiti and forwaixi through its narix)w valley. All the 
country seen to-day is fit for cultivation. Both species of high bush 
cranberry ( Vilmmum pauciflorwm and opukts) ai'e VQvy abundant, the 
latter more especially on the Cleai'water ; but the other thi*oughout the 
whole north-west on both sides of the mountains. 

No change in the general character of Ae countiy was noticed on the 
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nth until towards evening, when the abundance of banksian pine 

gave indications of the soil being sandy. We camped two miles below 

the first portage, and although we were almost out of provisions, we 

remained in camp all Sunday, with the sui'e prospect of starving till 

Tuesday, when we expected to reach Portai^e-la-Loche. The men set 

twps, and snared rabbits and shot geese, and ate, and smoked, and 

^^te<i, in anticipation of the hard work they would have on the morrow, 

passing the Five Portages. The next day we passed up three of the The Five. 

rapids l)efore noon, and dined before making the ascent of the fourth. 

Here A number of beaver were at work laying in wood for the winter. 

^^y "trees were already cut, and othei*s paHly so. The statement that 

^©r <5xit the ti'ees so as to make them fall in the required direction is 

wconroct. In every instance I found they had cut the side farthest from 

the s-tx-^am first, and often only on that side. Trees near the water 

nearly always lean towards it, and therefore they cut the upper side, 

^0}^rxT\^ by experience that the tree will almost certrainly fall the way 

itlea.ii^, 

■^^ ^lie fourth rapid the hills on the right bank are nearly bare of trees, 

^^ ^-Tx^ut 500 feet high. The country rises very rapidly after leaving 

the A^'ttfcabasca, and the hills along the river ai'e caused by this rise in 

the^^rxeral level. The scenery here is finer than anything I had seen 

Binco leaving the Thompson. 

^*^^ fifth mpid is the worst, and everything, including the boats, had 

^^ t:aken over the portage. While Mr. King and myself were ex- 

amiOxxi^ the fi^lls, the men carried the baggage over, and the boats were 

^ ^^ across in the following manner : A large rope, doubled and tied, 

1^1 ^^ed under the keel, and the ends fastened on the middle thwart 

®*^^-^^r side. Another i*ope was fastened in front, and to this the men 

**^^Ki their hauling or portage straps. Standing two and two, othere 

tiold of the sides, while a few attended to the rollers, and, with 

/^ ^Jid yells, the work was soon accomplished. There was as much 

^^ti shown at the launching of each, as school-boys do when launch- 

^^\ ^"^^ir ^^7 boats. 

, ^^^^:r a long search, I was fortunate enough to detect a few fossils, p^^gug^ 

^ ^y are veiy scarce. The rock, when exposed to the atmosphere, 

^ *^^rs into hollows and protuberances, so that it is rough and uneven. 

^^ the day T obtained a few interesting plants, of which Thalictrum 

^^^i^orum was the /nost notable, being obtained at the exact locality 

^^^ Sir John Richardson detected it forty yeai^s before. On the rocks 

*^^ first portage I found some fine specimens of Woodsta glabella. 
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and in the marshy spots, SteUaria uliginosa. About forty species besides 
these were obtained, and everyone of them belonged to the Ontario 
flora. There is not a species in the whole valley, except the Thalictrum, 
that I have not found in some part of Ontario. 

On the 14th, we were early astir, and pushed up the river on empty 
stomachs, all our food having been consumed the evening before. The 
men seemed to think little of it, but I noticed that their hilarity was 
all gqne, and they took their smokes in silence. We reached Portage- 
la-Loche late in the afternoon j and, as we did not expect anything to eat 
until provisions could be brought from the other side, Mr. King and 
the greater part of the men started across at once. We lighted fires and 
sat listlessly around them. Evening came, and no sign of any food, but 
just at this time three Indian women walked into camp loaded with 
rabbits. It seems these women had learned we were starving, and had 
stalled at once to their snares with the above results. We had our 
suppers, and, like beggai'S, we were contented, caring little about where 
our breakfast came from. 

The whole of the hattvres on Clearwater Eiver are of fine white sand. 
Many of them ai*e below, while others are above the surface of the 
present stage of water. The lower mai'gin in most cases terminates 
abruptly. Every flood drifts sand down this slope, and although the top 
of the batture is level, it^ sides are formed of layers lying one over the 
other, and seemingly on their edges, as is often obsei-ved in sand pits. 
This is the real cause of this appearance in many of our sand pits, and is 
very easily accounted for when seen in the act of forming. The whole 
upper part of the river valley is sand of great purity, and the bi*eakin^ 
down of the banks causes the formation of bai*s. The upper part of the 
river is exceedingly crooked, and the outer sides of the valley very 
high, being not less than 600 feet. 

At dawn on the 15th I was informed that a boat was waiting beyond 
the Portage to take me to Isle-la-Crosse ; so, packing up my few things, 
and getting them on the men's backs, we started for the other side* 
After winding up the hill, and attaining the level of the plateau, I paused 
at the "Crow's Nest," took one last look at the Arctic waters, and 
huiTied on after my men. 

The portage is less than twelve mjles, and has a good cart-road all the 
way. On the level plateau above the river the vegetation changes, and 
the surface is either swampy and covered with black spruce, or is diy and 
sandy and covered with banksian pine. About half way across we came 
to Lake-la-Loche, bordered by a beach of beautilul saud« We passed a 
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iiumber of marshes containing various species of Sphagnum^ the most 
mteresting of which were S, rigidum^ cu9pidatwnhy Wqffmawm and Oari- 
cinu/nh; Caprices and Junci were abundant, but of the usual species, except 
G.B(Ba/na Boott. and C. vesicaria. Lycopodivmi aljnnum was in great pro- 
fhsion and in fine fmit. As we neared the southern side the species 
became more unmistakably eastern, and a few forms were obsei-ved not 
before seen on the waters of the Mackenzie, gold thread (Coptis trifolia)^ 
being the most notable. 

There must be at least 500 feet between the level of Clearwater Eiver Levels of 
and Methy Lake. As you approach the latter, the country gives indi- River and 
cations of being wet and cold. Many bouldei*s are on the surface, and 
generally the land is unfit for cultivation. 

I only remained long enough to eat a few mouthsful at the southera 
end of the portage, and embarked within an horn* for Isle-la-Crosse. The 
men were anxious to be off, as they had only three days' provisions, and 
it might take us a week to get to our destination. I got ^yq days* 
provisions from Mi\ King, but as soon as I learned that the men were on 
short rations I put mine into the common stock. My present companions 
could all speak English, the greater number having been brought up in 
Manitoba. I enjoyed the luxury of hearing it spoken veTry much. We 
poled down a little river for two miles, and landed on the shore of the lake 
at its mouth, for dinner. The whole sui*face is good peat, which seemed to 
extend for miles. It is not swampy, and is elevated at least foui* feet 
above the lake. We had dinner of boiled fish and ruMboOy and at once 
got under way, but the wind being dead ahead we were forced to stop 
about a mile from the river on the east side of the lake. Here an old 
Half-breed catches fish and raises potatoes. Having bought some potatoes 
and fish, we went a short distance fui'ther, and camped under the lee of 
a point. I noticed that the potatoes were grown on land only reclaimed 
from the forest in spring, and that it had been covered with the Labrador 
tea plant (^Ledum lati/olitmi), cow-berry, (Vacirmivm Vitia-Idcea), and 
Canada blueberry ( Vaccinivm Ccmademe) species that delight in a peaty 
soil. Barley had been grown the preceding year, so that both barloy 
and potatoes will grow and mature around Methy Lake. The frost of 
the 9th had killed the potatoes, and I leai*ned afberwards that the 
potatoes were killed in Manitoba on the 21st August, or nineteen days 
earlier than at Portage-la-Loche, on the height of land between the 
Mackenzie and Churchill Eivers. 

After the 9th we had slight frosts almost eveiy night, but on the night 
of the 15th it was quite mild. We started earjy, but, owing to contrary 
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winds, it took ns until two o'clock to reach the discharge of Methy Lake. 
This is a stream of about thirty yards wide and very crooked, winding 
backwards and foi^wards through marshes and willow bushes. As we 
passed along the lake I noticed five Chipewyan houses. 

About two miles from the lake the river narrowed to about fifteen 
yards, and there is a rapid which is very shallow and intncate, causing 
the boat to touch every few yards. Below the rapid the river is full of 
weeds, and quite shallow. We seemed to be passing through a wide 
Extensive marshy plain, the stream meandering through it as though lost. Often 

after running nearly a mile we would come back almost to the same 
point. Multitudes of ducks were flying ai'ound, but having only one gun 
and but little shot, we killed only a few. We camped on the only dry 
spot to be seen for miles. Owing to the plunging of the muskrats I slept 
but little. We were on our way before sunrise, and wound through the 
mai'sh as before. The land which borders the river is not elevated more 
than three feet above the water, and is now quite dry. It is generally 
peat, covering a subsoil of sand, and was possibly formed when the water 
stood about three feet higher than at present. A good beaver dam would 
flood the whole country again. The bog plants were Rtdyua Chavncsmorus, 
Vaccinium Ganadense and Vitis-Idcea, Ledv/m latifolium, Bettda piMnula, 
Spargcmium eurycarpum and simplex, and various species of willows; 
and in the river, Fotamogetan pectinatis and perfoluUiiSj and Sagittaria 
variabilis. 

The river was filled with whitefish, which seemed to come up to spawn, 
as they were often seen on the sand bars. After leaving the marsh the 
stream is a willow-boixiered creek, so narrow that the men could not 
work the oars on both sides at the same time. I here found CaUha 
natcms, and have no doubt that it was here that Sir John Bichardson 
detected it and Na/rdosmia sagittata, and not in Canada proper, as is 
stated in " Hooker's Flora." 

After passing two shallow rapids filled with round stones, the last of 
which is four miles long, and then two miles of crooked river, we came 
to the mouth of White Fish or Pembina Eiver, flowing ft'om the west and 
carrying the waters of White Fish Lake. The river was now doubled in 
volume of water and in size, being more than sixty yards wide, with an 
increased depth. Passing a few more short rapids and some miles of 
deep water we came to the head of Buffalo Lake, a sheet of beautiful 
clear water in its northern part, about forty miles long and more than 
ten miles wide. 

We had supper at Bufllalo House, a deserted Hudson Bay post. After 
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supper, the wind being fair, we embarked, and sailed steadily on till four 
a.m., when, the wind failing, we put ashore. We had made about thirty 
miles during the night. After sunrise a head wind sprang up, against 
which we battled all day, and reached the " Nari-ows " that connect 
Buffiftlo and Clearwater Lakes befbre dark. The ** Narrows *' are about 
a mile long and a few hundred yaixis wide, anc^ without any apparent 
cuii'ent. Clearwater Lake extends north-east for more than thirty miles, 
and as far as seen contains numerous islands. 

Chipewyan House is situated at the eastern end of the " NaiTOws " and 
at the head of Cleai-water Lake. Here the Chipewyan's have built The ohipewywi 

Indians. 

themselves a number of houses. The evening we arrived one old fellow 
named Edwai-d Bigbelly was busy making a table, and appeared quite 
expert with plane and chisel. The Indians here live entirely on fish and 
potatoes. I examined two large patches of potatoes, which showed the 
greatest growth of stalks I had seen in the country. They had been 
badly nipped by frost on the night of the 8th, but were still growing. 

Our supper to night was somewhat peculiar. I sat at a table and ate 
fish and potatoes with a knife and fork. The men sat on the floor, and 
ate them with their fingera. Old Edward Bigbelly and his wife sat in a 
corner eating pemmican, while all around on the floor were Indians, 
smoking and staring at the eaters. The Chipewyan women look more 
like men than their husbands. They are veiy coarse and masculine 
looking, while the men are the very opposite. Of course the former do 
all the work, while the latter only hunt, eat and smoke. 

The Chipewyans are the only Indians east of the mountains who 
build houses and have fixed abodes. They seem to appreciate the 
comforts of civilization; and probably it would not be difficult to induce 
them to settle on the land, and support themselves by agriculture. 

Sunday^ September 19th — The head wind last night detained us at the Headwind, 
house, and in the morning our prospects were no brighter, the wind 
being still strong from the same quarter. Rarly in the forenoon a slight 
change took place, and we succeeded in making four miles, to the mouth 
of Deep Siver, which connects Lacrosse Lake with Clearwater Lake. 
Here we were compelled to remain all day, owing to the gale, which 
blew directly up the river. To make matters worse our provisions were 
exhausted, and we could not set our net, owing to the wind. Forty 
miles still lay between us and Isle Lacrosse ; but plenty of fish were 
to be had if we could only reach their haunts. 

The wind fell during the night, but being still ahead, we made little 
progress. Deep River has a genei*al direction a little east of south/ 
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Deep River. It averages 350 yards in width, and is twenty miles in length. Like the 
Narrows, it is without current, and filled with confervoid growth, which 
naakes the water of all these lakes unfit to drink. Its decomposition 
causes a most unpleasant stench along the shores. In decaying it turns 
blue, and is said to pi-oduce a dye. We were compelled to stop at the 
entrance of Lake Lacrosse, owing to the head wind, so we ran into a 
small sheltered bay anil Bet oui' net. After waiting a few minutes, we 
examined it and found eight fine fish, which were quickly beiled and 
eaten. 
Lake LacroMe. On Tuesday morning, September 21st, we sailed up the lake with a 
steady breeze ; this soon died away under the influence of the rising sun. 
• After rounding a point, a most lovely view burst upon us— one that was 
worth travelling many miles to see. Looking southward, two points 
covered with aspen ran out into the lake, on either hand ; ahead the 
lake expanded from these points and was lost in the distance. The 
placid water, the bright sunshine, the rounded outline of the land, the 
deciduous leaved forest tiees touched with the first tints of autumn, 
interspersed with the pyramidal spruce, made up a scene seldom seen, 
except by the wanderer in distant lands. Lacrosse Lake certainly 
might appropriately be named La Croix, as th6 land and water assuredly 
tiilco that shape. Early in the foi'enoon we reached the fort, where I was 
heartily welcomed by Mr. Macdonald, the officer in charge of the 
establishment. I learned from him that the only way I could reach 
Green Lake would be by taking passage with Edward Bigbelly, who had 
followed us from Chipewyan House, and who was going to Green Lake 
to trade. A bai'gain was soon made, and it was agreed to start eai-ly 
next morning. Edward was accompanied by two boys, a son and 
nephew, and had a very nice birch bark canoe, which would carry us all 
in safety. 
The distance between Portage-la-Loche and Isle Lacrosse, is com- 
characterof the P"^ ^* ^^^ milcs. Between the Portage and Buf&lo Lake, the country 
oow^ between jy ij^^le better than a peat bog or marsh, but as the south end of the 
^J;]^*^!^;^ lake is reached, a decided change takes place, and the forest around 
Clear Lake becomes nearly all aspen. Ever since the severe fh)8t of the 
8th of September the leaves along the margin of the lakes and rivers 
have been taking their autumn tints, pai'ticularly the birch. The aspen 
is still quite green (September 20th). Peep Eiver and Lacrosse 
Lake are both surrounded by aspen forastfl, which in the north always 
indicate good soil. The fort is pleasantly situated on an aim of the 
lake, with a large island exactly opposite, about a mile to the south-east. 
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On the right, looking from the foi*t, is the French Mission house. It 

seems to be well built, and is pleasantly situated on a point less than a 

mile from the fort. I made a careful examination of the vicinity, and 

was extremely surprised to see the potatoes still quite green, and even 

pole beans not touched by frost, (September 22nd.) All kinds of vege- Fine vegetable* 

tables grow well, and turnips, potatoes, carrots and cabbage were of 

large size. Wheat, barley and oats succeed well, but the former is not 

considered a sure crop, although frost never seems to injure anything. 

What is wanted throughout all the north-west is a supply of early seeds. Beriji 

None of the vegetables grown are from early seeds ; and were those 

Bown, the successful raising of vegetables at all points in this northern 

region would always be a matter of certainty. Wheat and other 

cereals are raised at the Mission, and a four horse-power grist mill 

has been erected, to gi'ind the wheat raised in the vicinity. Pall 

wheat ought to gi'ow here, as the snow lies on the ground until 

melted by the hot suns of April. The whole establishment of Isle 

Lacrosse shows that Mr. McMurmy, the Bowrgeoise of the English 

River District, is determined to make his Capital second to none in the 

North-west. The soil at the fort is poor, compared with that of Peace 

lUver. It is pnncipally a loam, mixed with a good deal of white beach 

sand. Purther from the lake the soil improves, being mostly a clay 

loam. Apparently, there is a much greater rainfall here than on Peace 

River, and possibly less heat, so that crops may be later coming to 

maturity. 

After receiving every attention from the gentlemen at the fort, and a 
few luxuries, to which I had long been a stranger, fi*om Mre. McMurray, 
I embarked with my Chipewyans. The wind being fair, a blanket was 
hoisted, and our canoe sped like a thing of life across the lake. As we 
left the land the wind increased, and by the time we entered Beaver 
river, had risen so much, that had we been in a wooden canoe we must 
have been swamped. The wind still increasing, we rushed up the river 
at raili*oad speed. Instead of being a naiTOw stream, as I expected, it 
turned out to be from 600 to 800 yai-ds wide, v^ih marshes filled with a 
luxuriant growth of Ca/rex tricoca/rpa and a/ristata, Purther up, the 
marshes are divided into long narrow islands, covered with willows and 
sedges. These islands are from twenty yards in width, and often 
narrower, to a mile or more in length, and the channels between ai'e often 
not more than thirty yards wide. Before camping, we passed up one of 
these for more than two miles. It was bordered by two narrow islands, 
beyond which, on either side, w^re 300 yards of river and marsh. 
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Oui' camping place was just below the mouth of Water-hen Eiver, 
neai'Iy half way to Green Lake. We started with four days* provisions, 
but hope to make the distance in three. My companions know nothing 
of English, but are kind and attentive. The whole day was bright and 
wai*m, and a pui'plish haze hung over the land and water, i-emindins one 
of Indian summer, while the autumnal tints of the foliage added much 
to the natural beauties of the landscape. 

We were early astir on the morning of the 23rd, and after passing the 
forks of the river its character began to clAnge, and instead of mai-shes 
it became more confined, and narrowed down to about 100 yards in width. 
There must be some gi*eat obstruction at the outlet of Lacix)6so 
Lake, as both it and Clearwater Lake is at least four feet higher than 
formerly. The same obstiniction is changing the river, which is also per- 
manently higher than formerly. Slight indications of a current wei'e 
observed during the forenoon, but about four p.m. we reached the fii*8t 
I'apids, and passed them before sundown. They are continuous rapid 
water for over three miles — in no place difficult, but the water is much 
broken by boulders in the bed of the stream. There is no iXKjk exposed 
in situ anywhere between this and Cleai'water Eiver, and almost all the 
boulders seen ai*e of Laurentian gneiss. 

The land along the river gradually rises, but there is no change in 
the character of the countiy. Gently sloping banks covered wifli a 
young growth of poplar, mixed at times with a few banksian pine, ai-e 
varied with a grove of spruce, or a steep sand-bank sloping to the 
water's edge. The appearance of the foliage in the glorious autumn sun 
was beyond description. All the poplars were in their yellow dress, and 
the dogwood around theii* roots was beautifully scarlet. 

For the first three houi's after starting there was swift water, alter- 
nating with still pools. After passing the rapids the banks are lower, 
and the country is sandy and unfit for cultivation. The second forks 
were reached a little before noon, but no change took place in the width of 
the river, which still continued about 100 yards wide, though the volume 
of water was sensibly diminished. We kept the left-hand branch, and 
at once noticed an improvement in the character of the country. 
Beautifiil aspen and poplar groves bordered the river on botlv sides, and 
the whole countiy seemed covered with the same class of timber. All 
the country seen this afternoon is well suited for settlement, and multi- 
tudes of fish swarm in the river. 

We were off by the first streak of dawn on the 25th, and after passing 
two short rapids, all cuirent ceased, and tne river looked like a stagnant 
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pool, gracefully curving backwards and forwards, and the banks clothed 
to the water's edge with willows, alder, dogwood and poplar. The soil 
seemed of excellent quality, and covered in the open places with vetches, 
etc. About two hours after starting, the river forked again, and this time 
we took the right-hand branch, which was noli more than fifty yards wide. 
The left branch seemed just as large, and apparently passed through a 
fine country. Scarcely any current was observed in the river, and its 
channel is very winding. The banks are all alluvium, and only about KiohUmd. 
ten feet high. Land on both sides very rich. 

We were now evidently *on the same level as Green Lake, • as 
the river banks were covered with alg© to the height of four feet 
or more, showing that this is stagnant water in early summer. 
About 2 p.m. we came to the discharge of Green Lake^ — a narrow marsh- 
bordered stream, the banks of which showed unmistakeable signs of 
having been toni by ice in the spring. Green Lake was found to be the Green Lake, 
actual receptacle of the waters of Beaver Eiver in spring, and Mr. 
Sinclair, the gentleman in charge of the post, told me that the lake was 
raised more than twenty feet eveiy spring by the influx of Beaver River. 
It takes the whole summer for this water to discharge itself again, so 
that Green Lake is a great reservoir to supply Beaver Eiver in autumn. 

Gi*een Lake, as seen from the river outlet, or fix)m the post at its 
northern end, is a most beautiful sheet of water, about eighteen miles 
long from north to south, with an average width of a little more than a 
Jnile. It is very deep, and the water is completely covered with the 
green scum already mentioned. On either side the land slopes gently 
from the pebbly shore, and is covered with a thick forest of tali aspen and 
poplai', giving promise of a good and prolific soil. 

The soil in the neighbourhood of Green Lake is of excellent quality, 
and a number of Half-breeds and traders have houses near the outlet, 
and raise excellent potatoes. At^ the post the crop of potatoes this year 
is over 500 bushels. Barley succeeds well, but wheat is doubtful as yet. 
The fi-ost of the 8th was very severe here and killed all the potatoes, 
showing that it is colder than fhrther north. 

Many ^beautiful astora and golden-rods are still in flower, and along the 
lake shore Selenium autumnaie is fresh and beautiful. Up to this time 
tiie weather has been lovely and quite wann ; occasionally a slight frost 
"J the night, but nothing to Mil the flowers or check vegetation. This 
^on 18 fit for settlement throughout, the soil being fii^st-class and quite 
"'■y* Myriads of fish — whitefish — are in the lake and river, so that a 
patch of potatoes is alone required to ma^e this a Chipewyan Paradise. 
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Start for 
Carltoa 



Thewatenhod 
to the 
Sukatchewan. 



Mr. Sinclair received me most kindly, and at once took steps to enable 
me to continue my journey. The only available animals were an old 
ox and a miserable hoi'se, and with these and a young Ci-ee — who 
never was over the road — ^for guide, I started from the southern 
end of the lake on the forenoon of the 28th for Carlton, a distance 
of 140 miles. On the afternoon of the 27th Mi'. Sinclair took me 
up the lake in a birch bark canoe, so small that I had to stand in 
the water and hold it while Mr. Sinclair took his seat in the stem. 
Long after dark we reached the landing,%nd I thanked Grod for His 
preserving cai^e of me since I started down McLeod's Eiver on that 
eventful 3rd of July, and for having kept me safely through neai'ly 1,600 
miles of river navigation. 

My guide was a poor childish fellow ; I got along very well with him, 
however, although I could not understand a woi*d he said, por he one 
word of mine. The first day we passed through a fine tract of country, 
rather wet in places, but having good soil. It is evidently a water-shod« 
The second day we crossed a sandy tract covered with banksiau pine, 
which were much infested with a parasite (^ArceuUkobivm oxycedrC). In 
all cases it seemed to change the flow of the sap, and cause a thickening 
of the limb above where it grown. On this account the trees affected by- 
it are easily recognized. Beyond the pine forest we saw a number of 
beautiful lakes, one of which was fully five miles long and about one 
wide. Some miles further we came to the discharge of another lake 
flowing to the eastward. All the lakes passed to-day were on the light, 
and contained pure crystal water. They ai*e, I think, all lower than* 
Green Lake, and empty into the Saskatchewan. 

On the 30th we passed thi*ough a thick forest of spnice, birch, 
aspen, poplai*, and occasionally banksian pine of large siae, — the soil, 
a rich sandy loam, which became drier as we proceeded, showing 
unmistakeably that we had passed the water-shed. We passed many 
fine timbered ti'aots, and the- country generally is suited for agi-i- 
culture. 

During the next aay no change was observed except a gradual one to a 
dnei- climate. As we ti*avelled on the aspen woods began to give place to 
prairie. Where fire had destroyed the timber, prairie flowers were seen, 
and as we advanced these increased until the flora lost its forest character 
and became almost identical with that of the plains. At Whitefish Lake 
which we kept on our left, the flora was that of the prairies, and such 
species as Qaillardia aristata, Petalostemm violacevt, and candukts, and 
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numerous other true prairie species showed that the line of permanent 
prairie was reached. A few miles south of Whitefish Lake we crossed a . 
small 8ti*eam twelve yards wide and fifteen inches deep, flowing eastwai-d 
through a wide valley. After crossing this stream the road again wound 
up into a hi'oken country, and after passing along the borders of a number 
of swampy lakes we reached the second stream, about half as large as 
the firet, flowing in the same direction. 

For the last few days the weather had been rough and squally, with 
frequent rain storms in the nights This evening was colder than usual, 
and during the night there was a slight fall of snow. Early in the fore- 
noon we reached the Star Mission, and, it being Sunlay, we remained Sl^**' 
there till the next day. Both myself and Indian were glad of a rest, 
and a chance to replenish our provisions, which were all but exhausted, 
owing to the eating powers of the Indian and our slow rate of travel. 
The rivers passed yesterday unite and form Shell River, which eventually 
joins the Saskatchewan. 

Mr. Hines, who has charge of the Mission, is a practical man and a 
painstaking teacher. Early in the Spring (1875), he had land ploughed 
for the Indians, and sowed both wheat and barley, and planted potatoes. 
The wheat was sown on the 10th of May, and reaped on the 10th of 
September, while the barley, sown five days later, was reaped six days 
earlier. This shows that it takes nearly a month longer to ripen grain 
in this region than it does on any part of Peace Eiver, and hence there 
is greater danger of summer frosts. The prairie soil is sandy loam mixed 
with gravel ; the poplai* lands inclined to clay and the bottom lands ai'e 
black loam. Mr. Hines had a large quantity of land broken up, which 
he intended to sow and plant next season. He says the soil of the whole 
region was just as good as that which Ije was cultivating, and that 
^J^any. of the Indians from the plains intended to come and settle at the 
Mission. 

• Prom the Mission to Carlton is at least fifty miles ; nearly 
^1 the way the country is quite level and fiji for farming purposes. 
Most of it is prairie, and there is abundance of good water. When within 
lees than twenty miles of the Saskatchewan, we passed three salt marshes 
hut only one of any extent. The land is much better five miles from 
^6 Saskatchewan than close to it, and I found it so in all cases. Near 
the river the land is broken and contains much sand, but this was not 
^loticed away from it. 
On the afternoon of the 6th I reached Carlton, having been thii-ty- 
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three days on the route from Fort Ohipewyan. The computed distance 
• is 660 miles, so that, including stoppages, I made twenty miles a day. 
I experienced no difficulty in passing through the countiy, as the officers 
of the Hudson Bay Company, without exception, did everything in 
their power to assist me. The Indians did all they could to make me 
comfortable, and never touched an article, or did an improper act, on 
the whole trip. 

After two days' rest at Carlton I was again on the way, — ^this time in 
company with a number of Half-breeds, who had brought goods from 
Fort Garry to Cai'lton for the Hudson Bay Company. I purchased 
a light waggon to convey myself and traps across the plains, and one of 
the Half-breeds furnished the horses. He does everything for me, and 
agrees to take me to Winnipeg in twenty-one days, weather permitting, 
foi$45. 
start from Wc Started from Cai'lton late in the evening of the 9th of October, in 

FortOany. the midst of a snow-storm. The next day, however, was beautiful, and 
the snow nearly all disappeared. We pushed on almost night and day — 
often making thirty-five miles a day — until the evening of the 23rd, 
at which time we reached Shoal Lake. The next morning we were off 
long before daylight; but as the day broke we saw that we were in 
for a snow-storm. We halted in a little clump of willows, and had a 
cup of tea. 
Heavy We had scai*cely started again when the storm broke, and in a few 

minutes the aii* was filled with driving snow. For the next sixteen miles 
there was neither bush nor tree, and for the whole of this distance we 
battled against the fierce gale and driving storm. Late in the after- 
noon we reached the timber, and, under the direction of oui' experienced 
guide, penetrated to a little mai-sh surrounded by wood, and there 
camped. We could hear the roaring of the gale outside, but not a 
breath stirred where we were. In a short time we had blazing fires, 
and after the ice was thawed off oui* clothes we set about making a 
shelter for the night. 

' The next morning* the snow continued to fall just as heavily as 
before, and a consultation was held as to what was best to be done. 
Most of us preferred to remain in camp, but my guide would not hear of 
it. He said our only hope lay in pushing on as far as possible, before 
the horses and cattle gave out. We started, and for the next eight days 
we trudged wearily on, and reached Winnipeg at dark on the evening 
of the 1st of November. We saved all our horses and cattle, but 
had to leave some of them at McKimmon's to reciiiit. Some of our 
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party nearly broke down, but when one was exhausted another took 
the lead, and broke the way for the cattle. For more than 100 miles 
we forced our way through from ten to foui'teen inches* of snow with 
carts and oxen. We were the only pai'ty that escaped without loss 
•^numbers of horses and cattle having peiished in this long-contijiued 
Btorm. 

I left Winnipeg on the 5th of November, and reached Belleville on the 
13th, none the worse for my long and eventful journey. 

I have the honor to bo, 
Sir, 
Your obedient servant, 

JOHN MACOUN. 
Bbllxville, May, 1876. 
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CATALOGUE OF PLANTS. 



The following is a catalogue of the vai-ious plants collected duiing the 
summers of 1812 and 18T5 in the Saskatchewan countiy and on Peace 
River, also on the Eocky Mountains, in British Columbia and in 
Vancouver Island. Those collected by Mr. Bourgeau in the Saskatchewan 
country, and by Mr. G. M. Dawson, when attached to the "International 
Boundai-y Survey of the Forty-ninth Pai'allel/* ai*e also included in this 
catalogue. 

The geographical distribution of the species is given in the seven paral- 
lel columns, as perfectly as the material at hand will allow. I have not 
used Hooker's Flora^ as the distribution given in it does not show the 
northern range of the species. In the present list only those species are 
given which are known to myself as occurring in the regions cited : — 

I. Vancouver Island. 

n. British Columbia to the western bases of the Rocky Mountains. 

III. The Rocky Mountains. 

IV. Peace and Athabasca Rivei's east of the Rocky Mountains. 

V. The Saskatchewan plains from the Rocky Mountains to the Lake of 
the Woods and south to the forty-ninth parallel. 

IV. Ontario. 

VII. Quebec and the Maritime Pi'oviuces, including Labrador. 

Cataloqub. 



N08. 




I. 


II. 


III. 


IV. 


V. 


VI. 


VEL 


1. 


I. BAlfTTVOnLAOlA. 

Clematifl verticillaris, D C 


• 
• 


* 
• 

• 
• 

• 


• 
• 

• 


• 

• 
• 

• 
• 


• 
• 

• 
• 
• 
• 
• 


• 




2. 
3. 


« ligusticifolia, T. A G 

Anemone patens, L., yar Nuttallania, 
Gray... 




4. 


" parviflora, Mx 




5. 


" multifida, D C 




6. 


" cylindrica. Gray 




7. 


" Virginiana, L 




8, 


" Pennsylvanicay L 




9. 


<< nemorosa, L 


• 
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N«L 




L 


n. 


III. 


IV. 


V. 


VI. 


vn. 


10. 
11. 
12. 


Anemone oocidentaliB, Watson 

" Elchardsonli, Hook 

" deltoidea. Hook 


• 
• 

• 
• 

• 

• 
• 


• 

• 

• 

• 
• 

• 
• 



• 




• 
• 
• 


• 

• 

• 
















• 
♦ 








• 















• 
• 

• 








• 







• 
• 

• 

• 

















• 
* 

• 

• 




13. 


Thftlictnini dioicnm. L » » , 




u 


** Cornnti) L 




15. 
16. 
\1. 
18. 

19. 


^ sparsiflornm, Tares 

" purpuraacens, L 

Trautvetteria occidentele, Gray 

" palmata^ischer&Meyer, 

'vrar. occidentale 

Banoncalus aquatilis, L., var. iricho- 
phyllus •.... 


♦ 


30. 


" aqnatilis, L., var. stag- 
natilis 




31. 


« affiniH. R. Br., var. bio- 

CfLf niia 




33. 


" aflBni8,R.Br.,var.cardio- 
ohvllnB ............. 




33 


" acris, L 




34 


<* abortivnfL L 




35 


" Flammola. L ..... . .... 




36. 


" « L., var. rep- 
tans, Gray 




37. 
28. 


« multifidns, Pursh 

« " Pursh, var. 
repens 




39. 

30. 
31. 
32. 
33 


« mnlttfldua, Pursh, var. 

limosns, Nutt 

*^ Cymbalaria, Pursh 

" rhomboideus, Goldie 

" glaberrimus, Hobk 




S4. 

35. 
36. 
37. 

38 


« pygmaBUS, Wahl 

" nivalis,R.Br 

" hyperboreus 

« orthorhynchus, Hook. . . 
" Nelsonii. Grav 




39. 
40. 
41, 


** heterophyllus, Weber. . . 

" Pennsylvanicns, L 

" repens, L 




43. 
43. 


« hispidus, Mx 

« nivalis, R. Br., var. Bsth- 
scholtzii 




44. 

45 


" occidentalls, Watson 

« sceleratus, L 




46. 


Mvosorus minimus. L 




47. 


« aristatus, Benth 




48. 


Caltha palustris, L 




49. 


" natans,Pall 




50. 


** leotoseoala. DC.. 




51. 


** bifiora, D C 




53. 


Trollius laxus, Salisb 




53. 


Coptis trifolia, Salisb 




54. 


" asplenifolia, Salisb 




55. 
56. 
57, 


Aqullegia Canadensis, var. formosa. . 

" flavescens, Watson 

*** ccBrulea. James 








» ' 
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n. 



in. IV. 



V. 



VI. 



vn. 



58. 
59. 

60. 
61. 

62. 
63. 
64. 
66. 
66. 
67. 
68. 



69. 
70. 
71. 
72. 



73. 



74. 
75. 
76. 
77. 
78. 



79. 



80. 
81. 
82. 
83. 
84. 



85. 
86. 
87. 



88. 
89. 
90. 



Aquilegia Canadensis, L 

Delphinium elatum, L., var. occi- 
dentale 

<* Menziesii, DC 

" decorum, Fischer k 
Meyer 

" asoreum, Mx 

« Napellu8,L 

" nasutom, Fischer 

Adiea spicata, L., var. arguta, Torr. . 

" spicata, L., var. rubra 

« alba, Bigel *. . 

PoBonia Brownii, Dougl 

II. BlBBBRmAOBJB. 

Berberis aquifolium, Pursh 

" nervosa, Pursh 

Yancouveria hexandra, Decaisne. . . . 
Achyls triphylla, DC 

III. MlNlSPIBMAOEA. 

Menispermum Canadense, L 

IV. NTMPHiBAOBiB. 

Brasenia peltata, Pursh 

Nympha^ odorata, Ait 

Nuphar advena, Ait 

" polysepalum, Eng 

« lutcum, Smith, var. pumilum . 

V. SABRAOBNIAOIiB. 

Sarracenia purpurea, L 

VI. Fdmabiaoe^. 

Corydalis glauca, Pursh 

« aurea,Willd 

" aurea, var . curvisiliqua. . . 

« Soouleri, Hook 

Dicentra formosa, DC 

VII. Papavibacks. 

Sanguinaria Canadensis, L 

MeconeUa Oregana. 

Eschscholtzia Califomica, Cham. . . . 

VIII. Cbuoitbra. 

Nasturtium officinale, R. Br 

" palustre, DC 

" palustre, D C, var. hispi- 
dum 
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N08. 




I. 


II. 


m. 


IV. 


V. 


VI. 


Vll. 


91. 
91 


Nasturtium curvisiliqua, Nutt 

r!ardft.inine hirsutA. Li, •■ 


• 

• 
• 

• 

• 

• 
• 


.? 

• 

• 
• 


• 
• 


• 

• 

• 
• 

• 
• 

• 
• 

• 
• 

• 

• 
• 

• 


• 

• 

• 
• 

• 
• 
• 

• 



• 
• 

• 
• 

• 

• 
• 
• 

• 
• 



• 

• 

• 


• 

• 
• 

• 

• 
• 

• 

• 

• 

• 











• 




93. 
94. 
95. 
96 


" hirsuta, L.var. clandestiua. 

« paucisect*, Benth 

" oligosperma, Nutt 

AmK-ia IvrafA, T. .-- 




97 


" hirfiutA. ScOD 




98. 
99 


" petraea, var. angulata. 

" HoDbellil 


• 


100 


" T>ei'foliata. Lam 




101. 
102. 
10a 


" " yar.macrocarpa... 

" Drummondii, Gray 

«* r#»tr#>frftrtA. ftrah r . 


• 
• 


104. 
105 


" Gerardi, var borealis 

RarhArMi vnlffviris R Br .... .... .... 




106 


" Drfficox. R. Br 




107. 
108. 


Erysimum cheiranthoides, L - . 

" a8perum,D C.var. Arkansa- 
num ,,,.t-------T--- 


• 
* 


109. 
110 


« asperum ▼ar.inconspicuum. 
Risvmbriuin canescens. Nutt. 




111. 


« canescenB, var. Hartv- 
igianum 


♦ 


11? 


ti A natriA/^nm 




113 


M iunceum, Bieb 




114 


RrojMiivft csmDestrifl. L 




115. 
116 


• " Sinipisaatrum, Boiss 

TVpAba inranii. Tj -.-,-,.-.,. 


• 


117. 
118 


« incana, L. var. confusa 

** nemorosa. L. ...•*.•. ..•••••• 





119 


" aloina. L 




l?0 


•*F*"^ "" • 

" frigida 





1?1 


" mnricella Wahl 




122. 
123. 
124 


" aurea, Vabl. var. stylosa 

« arabisana, Mx. (Bourg.) 

" ? ,, ,,.., 




125 


" . . - ? 




126 


Vesicarla Ludoviciana. D C 




127. 
1?-8. 


« didymocarpa, Hook 

Camelina sativa. Crantz 




129. 
130 


Capsella bursa-pastoris, Moench 

Tblftffni arvftnfliff. L.. »» 






131, 


Leoidium Menziesii. D C 





132 


•* Vircrinicum L 




133. 
134. 
135. 
136 


« intermedium, Gray 

Thysanocarpus curvipes, Hook 

Tbelypodium lacinlatum, Endl 

Hvmenolobufl erectus. Nutt 




137. 
138. 


Smelowakia calycina, Meyer. (Bourg.) 

IX. CAPFAiroACfKOB. 

Oeome integrifolia, T. k 




139. 
140. 


« lutea,Hook 

Polanieia tracbysperma, T. k B 


# 
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I. 


II. 


III. 


IV. 


V. 


VI. 


yn. 


141 


X. YlOLAOIOB. 

Viola blanda, Willd 




* 

• 
• 
• 
• 






• 













• 
• 

• 


m 

• 
• 

• 














• 

• 
• 

• 

• 
• 

• 

• 
• 

• 

• 
• 
• 

• 
• 


• 
• 
• 

• 
• 




• 

• 

• 











• 
• 
• 

• 
• 
• 

• 




















• 
• 
• 

• 
• 
• 

• 
• 

• 

• 
• 

• 

• 

• 

• 

• 

* 




14? 


« cuculata Ait 


• 


143. 
144. 
146. 


« canina var. sylvestris Reg 

« canina var. adunca. Smith 

" Canadensis. L 


• 


148 


" pedata, L 




147 


" pnbescens, Ait 




148 


« .Nuttallii, Pursh 




149. 


" sarmentosa, Dougl 




150 


" glabella, Nutt 




151 


" palnstriSjL 




162. 
153 


" Nuttalli, var. pramoraa 

" biflora, Qray 




164, 


« ? 




155. 


XI. ClSTAOEJl. 

Hudsonia tomentosa, Nntt , 




156. 
157. 


Helianthemum Canadense, Mx 

XII. Drobvbacbjs. 
Drosera rotundifolia, L 




158 


" linearis, Goldie 




159 


XIII. Htpsiuoac&b. 
Hvnericum Scouleri. Hook 




160. 
161 


" pyramidatum, Ait 

XIV. CARTOPHTLLAOliK. 

Silene antirrhina. L. 





162. 
163. 
164. 


" acnalis, L 

« MenaesiijHook 

" Doaelasii, Hook 





165. 


Vaccaria vulgaris, Host 




166 


liTcbnis aoetala. L 




167. 
168. 


" Drummondii, Hook 

Arenaria stricto. Mx 




169. 


" lateriflora, L 




170. 
I7l 


»' vema, var. hista, Fenil 

" Rossi. R Br 





17? 


" Fendleri, Gray 




173. 


** propinqua, Rich , . 




174. 
175. 


« macrophylla, Hook 

« tenella, Nutt., var. Oalifbr- 
• nica. 




176. 


" formosa, Fischer 




177 


** nunirens. Nutt. .......... 




178 


« ? 




179 


Stellaria media, Smith 




180. 


« longifolia, Muhl 





181. 


*' uliflrinosa. Murr. • 




133. 


« borealis, Bigel 


. . 1 
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I. 


n. 


III. 


IV. 


V. 


VI. 


VII. 


183. 
184 


Stellaria borealis var. corallina, Fenzl. 
" hnmifasa. Rotboell 


• 

• 
• 

• 
• 

• 
• 
• 


• 

• 

• 

• 

• 
• 

• 

• 

> 

• 
• 

• 

• 
• 


• 
• 
• 

• 
• 
• 

• 

• 

• 
• 
• 


• 

• 
• 

• 
• 


• 

• 

• 
• 

• 
• 

• 

« 
• 

• 

• 
• 
• 


• 
• 
• 



• 
• 

• 




1B5 


" crispa Cham , 




m 


" nitens, Nutt 
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" loniEiDes. Goldie 




188. 
189 


^ « var.Edwardii 

« " « loeta 


• 


190. 
191. 
192 


« a « palustris 

Oenuftium Tulgatnm, L 




193, 


" nutans, Raf 




194. 


w aryense, L 


• 


m. 


" alninnm. L ' . . . 


• 


196. 
197. 
198. 


« Behringianum, Gray 

Sagina occidentalia, Watson. 

" procumbens. L 




199. 


SDennilaria rubra. Presl 


• 


200, 


Paronychia sessiliflora. Nutt 




201. 


XV. PoRTULACAOIiB. 

Portulaca oleracea. L 




202. 


Claytonia Sibirica,L 








203. 
204. 


" Chamissonis, Eschsch 

" linearis, Hook.. 




206. 


" dicholbnia, Nutt. 




206. 


" parrifolia, Mocino 




207. 


" perfoliata, Don 




208. 


" snathulata. Dou&rl 




209. 


" exiffua, T. & G 




210. 


" Caroliniana, Mx. var. lan- 
ceolata 


• 
• 

• 




211. 


Galandrina Menziesii. Hook 




212. 

213. 
214. 


Lewisia rediviva, Pursh 

XVI. Malvaobjb, 

Malvastrum coccineum, Gray 

Sphnralcea acerifolia, Gray 




215. 


Sidalcea mal vaBflora, Gray 




216. 


XVII. TlUAOMB. 

Tilia Americana, L 




217. 


XVIII. LlNACEA. 

Linum perenne, L 


# 


118. 


' " rigidum, Pursh 




J19. 


XIX. Qbraniaoks. 
Cranium Carolinian um, L 




220. 


" Richardsonii, Fischer & 
Meyer 




221 


*' Fremontii, Torr 




222 


" Hookerianum, Walph 
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n. 



in. 



IV. 



VI. 



VIL 



223. 
224. 
226. 
226. 
227. 
228. 
229. 



230. 
231. 
332. 
233. 



234. 
235. 



236. 
237. 
238. 
239. 
240. 



241. 
242. 
243. 
244. 
245. 
246. 



247. 
248. 
249. 
250. 



251. 
252. 
253. 
254. 
255. 
256. 
257. 
258. 
259. 
260. 
261. 



Geranium moUe, L 

Erodium cicutarium, L'Her 

Floerkia uliginosa, Bot. of California. 
Impatiens pallida, Nutt 

" fulva,Nutt 

Oxalis stricta, L 

" Oregana, NuU 

XX Anaoardiaobjb. 

Rhus glabra, L w 

" Toxicodendron, L 

" aromatica, Ait 

" diversiloba, T. 4G 

XXI. VlTAOBJI. 

Vitis cordifolia, Mx 

^mpelopsis quinqnefolia, Mz 

XXII. Bamnaoia. 

Rhamnus alnifolius, L'Her 

Ceanothns Americanus, L 

" yelutinus, Dougl 

" Oreganos, Nutt 

Pachystima Myrsinites, Raf. 

XXni. SAPIMDAOliB. 

Acer spicatum, Lam 

" tubmuL L 

" maoropnyllum, Pursh 

" circinatnm, Pursh 

" glabrum 

NegHndo aceroides, Mosnch 

XXIV. POLTGALACBJI. 

Polygala polygama, Walt 

(< paudfolia, L 

** Senega, L 

" verticillata 

XV. LiouMoro&fl. 

Lupinns argentena, Pursh 

<* bicolor, Lindl • 

" Sabineii, Dougl 

" leucophyllus, Lindl 

(< laxifolius, Dougl 

" polyphyllus, Lindl 

Trifolium paryiflorum, L 

" fc pauciflorum,Nutt 

" ^ microcephalum, Pursh . . . 

" f inyolucratum 

« tobriatum, Lindl 
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I. 


II. 


III. 


IV. 


y. 


VI. 


VII. 


Trifolium fimbriatum var. angusti- 

folium, Lindl 

" amplectans 




• 

• 
• 

• 

• 
• 
• 

• 
• 

• 
• 

• 

• 
• 
• 

• 
• 


• 
• 


• 
• 

• 
• 

• 
• 

• 
• 
• 

• 

• 

• 
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• 
• 
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• 
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• 
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• 
• 
• 
• 
• 

• 
• 

• 
• 

• 
• 
• 

• 
• 

• 

• 
• 
• 
• 

• 
• 


• 
• 

• 
« 




" pauciflornm, var. aubuni- 
floriim 




" pratense, L 




" repenS) L 


• 


« cyathiferum, Lindl 

Medicago lupulina, L 


• 


Hosackia parviflora 


• 


" Purshiana, Benth 




Psoralea argophylla, Pursh 




" esculenta, Pursh 




Petalostemon violaceus, Mx 




" candidus, Mx 

Amorpha canescens, Nutt 




" fruticosa, L 




" macrophylla 




Astragalus caryocarpus, Ker 

" Canadensis, L 




" alpinus, L 


♦ 


" hypo&rlottis. Eer 


• 


" pectinatus, Dougl 

" Collinus, Dougl 




" solerocarpus, Gray 

" speirocarpus, Gray 

" adsurgens, Pali 




" aboriginum, Rich 

" triphyllus, Pursh 

" pauciflorus, Hook 

" flexuosus, Dougl 




" frigidus, Gray 




" microcystis, Gray 

" bisulcatub, Gray 




" multifloris. Gray 

" Drummondii, Dougl 

" Purshii, Dougl 




' " oroboides, Homem 

" " var. Americar 
nu8,Gray 




«* alpinus, var. secundus 

« Palliseri, Gray 


• 
• 


" Bourgovii, Gray 




" Missouriensis Nutt 

« Lyalli, Gray 




" I?labriu8culu8, Gray 

« Beckwithii, T. 4 G 

" miser, Dougl 




Oxytropis campestris, D C 




** Lamberti, Pursh 


• 


« deflexa, D C 


' 


" splendens, Hook. 




*• podocarpa, Gray ^ . . 

" Uralensis, L. var. pumila, 
Ledeb 


• 


Qlycyrrhiza lepidota, Nutt 


• 


Hedysarum boreale, Nutt 


• 
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II. 


III. 
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VI. 


vn. 


316. 
318 


Hedysarum MackenEieii, Rich 

Desmodlum Canadense, DC 
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• 

• 
• 

• 
• 

• 

• 
• 

• 
• 
t 
• 

• 

• 
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• 
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• 
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• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 

• 
• 

• 
• 
• 

• 

• 
• 

• 


• 


317 


" acuminatum 


• 


318. 
319. 


Vicia sativa, L 

" Americana, Muhl 


t 


320. 
3:^1. 


" " rar linearis 

" Oregana, Nutt 




^n 


" gigantea, Hook 




3^3 


Lathjrus maritimui, Bigel 


t 


324 


" venosuB, Muhl 


• 


325 


" « var 




326. 
3«7, 


" ochroleucus, Hook 

" palustris, L 


• 


328. 
329. 
330 


« polyphyllus, Nutt 

Thermopsis rhombifolia, Nutt 

CytisBus scoparius, DC 


t 


331 


Ulex EnropeuB, L 




332 


XXVI. RoBACBiB. 

PrunuB demissa, Nutt 




333 


" Virginiana, L 




334. 


" Americana^ Marsh .... 


t 


335. 


** Penusylyanica, L 


• 


33fi 


" mollis, Doug! 


• 


337. 


" pumila, L 




338. 
339 


Nuttallia cerasiformis, T. A G 

Spiraea salicifolia, L 


• 


340 


" Aruncus. L 


• 


341. 


" Douglasii, Hook 




342 


" Menziesii, Hook 




343. 


" ariffifolia, Smith 




344. 


« betulifolia, Pall 




345. 


" opulifolia, L 




346. 


Poterium Canadense, Gray 




347. 


Alchemilla occidental is 




348. 


Agrimonia pilosa, Ledeb 




349. 


" Eupatoria, L 




360. 
351. 


Chamaerodos erecta. Rye 

Dryas Driunmondii, Rich 




352. 


" integrifolia, Vahl 




353. 


" octopetala, L 




354. 
355. 


Geum macrophyllum, Willd 

" rivale,L 




356. 


" triflorum, Pursh 




357. 
368. 
369. 
360. 


" Btrictum, Ait 

Fragaria Virginiana, Ehrh 

" vcBca, L 

« Chilensis, Ehrh 




361. 


Potentllla, Norvegica, L 




362 


" milleerrana. Ene 




363. 


" arguta Pursh 




364. 
365. 


" Anserina, L ^ . . 

" fruticosa, L 




366. 


" tridentata,Ait 




367. 


" palustris, Scop 




368. 


" procumbens, Nutt 
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I. 


II. 


III. 


IV. 


V- 


VI. 


VII. 


369. 


Potentilla Pennsylvanica, L., var. 
strii^osa 


• 

• 

• 

• 
• 
• 
• 

• 
• 

• 

• 
• 
• 
• 
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• 
• 
• 

• 
• 

• 






• 

• 
• 

• 
• 

• 

• 
• 

• 

• 
• 
• 

• 




370, 


" Hippiana, Lehm 












171. 


" effusai Dougl 




372. 
373. 
374. 


« pulcherrima, Lehm 

" Pennsylvanica, L 

« nivea 


• 


375. 
376. 
377 


" diveisifolia, Lehm 

" flabelliformis, N«tt 

«* glandulosa, L 




378 


" firracilis. Douirl 


• 

• 
• 
• 

• 
• 

• 

• 

• 
• 
• 




379 


«t . supina, L 




380. 


« divereifolia, Lehm., var. 
srlaucoDhylla , . . 




38] 


« Nuttallii, Lehm 




382 


« concinna, Rich 




383. 
•384. 


" Drummondii, Lehm 

Ruhus Nutkanus, Mocino 




381 


" Chamaemoni8| L 




386 


«< triflorua, Rich 




387 


" pedatus, Smith 




388 


" arcticus, L , 




389 


" Btrigosus, Mx .... 




390 


" spectabilis, Pursh , . 


* 


391. 
399 


Ruhus leucodermi«, Dougl 

" macroDetalus. Dousl 


• 

• 
• 

• 
• 

• 
• 

• 

• 




393 


Rosa blanda. Ait 




394 


" gymnocarpa, Nutt 




395 


" fraxinifolia, Bork 




S96 


" Kamtschatica. Vout 




397 


« Woodsii, Limdl 




398 


« ? 




399 


Cratii^us coccinea, L . . . ., 




400. 


" tomentosa. L 


* 


401 


" Douirlasii. T. & G 




402 


" rivularis, Nutt 




403 


Pyrus rivularis, Dougl 




404. 
405 


" sambucifolia, Ch. k Schl 

" Americana. DC 




406. 


Amelanchier Canadensis, var. ohlongi- 
folia 




407. 
408 


« alnifolia, Watson 

XXYII. SAxmiAOACui. 
Ribes hirtellum Mx 




409 


" lacnstre. Poir 




410 


« prOStrAtllTTI, Tj'H^^r - , . . , r r . ^ r r t 




411 


" floridum, L 




412 


" Hudsonianum. Rich 


• 


413 


" rubrum, L 




414. 


" divaricatum, Dougl 




415. 


" bracteosum, Dougl 




416. 


" sanguineum, Pursh 




417. 


" Hobbellii, Gray 




418. 


^ oxycanthoides, L 




419. 


"- aureum, Pursh 


• 1 • 
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420. 
421. 
422. 
423. 
424. 
425. 
426. 
427. 
428 
429. 
430. 
431. 
432. 
433. 
434. 
435. 
436. 
437. 
438. 
439. 
440. 
441. 
442. 
443. 
444. 
445. 
446. 
447. 
448. 
449. 
450. 
451. 
452. 
453. 
454. 
455. 



456. 
457. 
458. 



459. 
460. 
461. 



462. 
463. 
464. 
465. 
466. 
467. 



Ribc8 cereum, Dongl 

Philadelphiis Gordonianus, Lindl 
Parnassia parvifiora, DC 

" palustris, L 

" fimbriata, Ban kg. . ;. . . 

" Kotzebuei, Cham 

Saxifraga opi>o8iti folia, L 

" rivulariH, L 

" aizoides, L. ...' 

" tricuspidata, Rotz 

" VirginienKis, Mx 

" cernua, L 

" csBspitosa, L 

" bronchialis, L 

'* ranuncnlifolia, Hook . . 

" integrifolia, Hook.... 

" Dahurica, Pall 

** punctata, L 

" heterantha, Hook 

** vernalis, Willd 

" Eschscholtzii, Stenb.. 

" contro versa, Stenb 

" hyperborea, R. Br 

Heuchera hispida, Pursh 

" cylindrica, Doiigl 

" micrantha, Dougl 

Leptarrhena pyrolifolia, R. Br. . . . 
Mitt'lla nuda, L 

" pentandra, Hook 

" trifida, Grab 

" caiilescens, Nutt 

Tiarella unifoliata, Hook 

" trifoliata, L 

Tel lima grandi flora, Dougl 

" parviflora, Hook 

Chrysosplenium altemi folium. . . 

XXVIII. CRASSOLACEiE. 

Sodura Rhodiola, D C. (Bourg). . 
" gpathulifolium, Hook . . . 
" stenopetalum, Pursh .... 

XXIX HALORAOEiB. 

Hippunis vulgaris, L 

Myriophyllum spicatum, L 

" hippuroidcs, Nutt 

XXX. Onagraoea. 



Cirraea alpina, L 

" Pacifica, Ascheron 

Gaura coccinca, Nutt 

" parviflora, Dougl 

Epilobium angustifolium, L 

« « var oanescens 
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II. 



III. 



IV. V. 



VI. VII. 



Epilobium alpintim, L 

" palustre, L., var lineare . 

'• paniculatum, Nutt 

" latifolium, L 

" miuutum, Nutt 

" tetragonum, L 

^ organifolium, Lam 

" palustre, var. albiflora, 

Hook 

" coloratum, Muhl 

? 



.? 



(Enothera biennis, L 

" albicaulis, Nutt 

" serrulata, Nutt 

" chrysantha, Mx 

" triloba,Nutt 

" heterantha, Nutt 

" leucocarpa, Comein 

" strigpilosa, var. pubens ... 
Ludwigia palustris, Ell 



XXXI. LOABACEyE. 

Mentzelia albicaulis, Dougl. 
" ornata, Pursh .... 



XXXII. Cactacbjs. 



Opuntia Mis-souricnsis, D C . 

" ? 

" ? 



Mamillaria vivipara, Haw 

XXXIII. CcCUKBlTACBiB. 



Et hinocystis lobata, T. & G . . . 
XXXIV. Umbbllifbr-*. 



495. 
496. 

497. 

m. 
m. 

501. 
502. 
503. 
504. 
505. 
506. 
507. 
508. 
509. 
510. 
fill. 



Sanicula Marilandica, L 

^ Menzicsii, Hook 

" bipinnatifida, Dougl. 
DaucuH pusilluB, Mx 

« Carota, L 

Heracleum lanatum, Mx 

Pastinaca sativa, L 

Angelica genuttexa, Nutt 

Thaspium trifoliatum, Gray. . . 
Eryngium Baldwinii, Spreng. . 

Ziria integerrima, DC 

Cicuta maculata, L 

« bulbifera, L 

Sium lineare, Mx 

Cryptotienia Canadensis, D C . 

I OHmorrhissa nuda, Torr 

I " brcvistyliK, DC... 
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Noi. 



II. 



III. 



IV. 



VI, VU. 



612. 
513. 
514. 
616. 
616. 
517. 
618. 
519. 
620. 



521. 
622. 
623. 
624. 



626. 
626. 
627. 
628. 
629. 
630. 
631. 



632. 
633. 
634. 
636. 
636. 
637. 
638. 
639. 
640. 
641. 
542. 
643. 
644. 
546. 
646. 
647. 
648. 
549. 
550. 



551. 
552. 
553. 
664. 
656. 
566. 



Osmorrbiza longistylis, DC 

P«ucedanum macrocarpum, Nutt 

" ambiguum, Watson .... 

" leiocarpum, Nutt 

" utriculatum, Nutt : . . . . 
Ferula dissecta, Gray 

" multifida, Gray 

Carum Gairdneri, Bentb 

Lig^sticum apiifolium, Gray 

XXXV. Abaliacba. 

Aralia nndicaulis, L 

" bispida, Mx 

Echinopanax borrida, Decaisne 

Adoxa Mosobatellina, L 

XXXVI. CORMACBil. 

Gomus Canadensis, L 

" stolonifera, var. ? .' . . 

« « Mx 

" Nuttallii, Audubon 

" scricca, L., var. ?.... 

" paniculata, L'Her 

" circinata, L'Her 

XXXVII. Capbifoliacr*. 

Liuncea borcalis, Gronov 

Symphoricarpus racemosus, Mx 

" occidentalism K. Br. 
Lonicera involucrata, Banks 

« occidentalism Hook 

« bispidula, Dougl 

« parviflora, Lam 

" oblongi folia, Mubl 

" casrulea, L 

« birsuta, Eaton 

" ciliata, Mubl 

Diervilla trifida, Mouncb 

Sambucus pubens, Mx 

" Canadensis, L 

Viburnum pauciflorum, Pylaie 

« Opulus, L 

" Lentago, L *. . . . 

" pubescens, Pursh 

" ellipticum, Hook 

XXXVIII. RUBIACM. 

Galium triflorum, Mx 

" trifidum, L ' 

" Aparine, L 

" boreale, L 

Houstonia purpurea, L., Tar. ciliolata 

(< angustifolia, Mx , 



.? 
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I, 
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in. 


IV. 


V. 


VI. 


VII. 


557. 


XXXIX. VALBRlANAOKAi. 

Valeriana sylvatica. Rich 


• 
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* 
• 
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• 

• 




558. 


" capitata,*Willd 




559. 


Plectritii congesta, DC 




560. 


XL. COMPOBIT.*. 

Liatris scariosa, L 




561. 


" punctata, Hook 




562. 


Eupatoriiun purpureuni, L 




563 


" perfoliatum, L 




564. 


Nardoimia palmata, Hook 




566. 
566. 
567. 


" lagittata, Benth 

" corymbosa, Hook 

Adenocaulon bicolor, Hook 


♦ 


568. 


Sericocarpus rigidus, Lindl 




569. 


Aster macrophyllus, L 




570. 


" conspicus, Lindl 


• 


571. 


" l»vi8, L 




572. 


" ascendens, Lindl 




573. 


" alpinuf^ L 




574. 


« Lindleyamis, T. & G 




575. 


" montanus, Rich , 




576. 


" laxiflorus, Nees 




577. 


" aalsugino8U8, Rich 




678. 
579. 


** graminifolius, T. A Gr 

« miser, L 


• 


580. 
581. 


" multiflorus, L 

" ptarmicoidcs, T. k Gr 




583. 


" falcatus, Lindl 




583. 


*' pnecox, Lindl 




584. 


" angustus, T. & Gr 




585. 


" paucifloras, NUtt 




586. 
587. 


" laxns, var. boreal is ( D.) 

« mntatug, T. A Gr 




688. 


« simplex, Willd •. 




689. 




• 


690- 


" Douglasii, Lindl 




591. 
592. 


•• puniceus, var. virainoas, Gray . 
" Engelmannii, Gray 


• 


593. 


Erigeron Canadense, L 




594. 
595. 


" acre, L 

" strigosum, L 




596. 


" glabellum, Nutt 


• 


597. 


" pumilnm, Nntt 




598 


" alpinum, L 




699. 
600. 


" compositum, Pursh 

" speciosum, D C 




601. 


" filifollum, Gray 




602. 
603. 
604. 


" canescens, T A Gr 

" micranthum, Nutt 

" uniflorum, L 




605. 
606. 
607. 
608. 


« Philadelphicum, L 

" compo8itum,var.di8Coideum 

" grandiflorum. Hook 

" lonchophyllum, Hook 


• 
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609 
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• 




610. 
611 


Diplopappus umbollatuB, T A Gr 

BoIUh perennis, L 


• 


612. 
613 


Gutierrezia Euthamiro, T. &. Gr 

Townsendia sericea, Hook 




614. 
615 


Brickellia oblongifolia, Nutt 

" grandiflora, Nutt 




616 


Solidago lanceolata, Ait 




617 


" rigida, L 




618. 


" Virga-aurea, L., var. multi- 
radiata 




619. 
620 


" Virga-aurca, L., rar. alpina. 
" CaDadensis, L 




621 


** neinoralis, Ait 




622 


« stricta, Ait 




623. 
624 


« MisBouriensifl, Nutt 

" Borotina, Ait 




625 


" iriirantva. Ait 




626 


" bicolor, L 




627 


" elongata, Nutt 




628 


" juucoa, Hook 




629. 
630. 
631. 
632. 
633. 
634. 
635. 
636 


Linosyris graveolens, T. & G 

" viscidiflora. Hook 

Aplopappus lanceolatus, T. & G 

" spinulosus, D C 

" uniflorus, T. & G 

" NnttaIlii,T. & G 

« acaulis, Gray, var 

Grindelia squarrosa, Duaal 




637 


" inti'grifolia, DC 




638 


a ? 




639 


Chrysopsis villosa, Nutt 




640 


« hirsuta, Gray 




641. 


Iva axillaris^ Pursh 




642 


" xanthifolia, Nutt 




643 


Ambrosia artemisisefolia, L 




644 


" trifida, L 




645. 
646 


« psiloBtachya, DC 

FranBeria Hookeriana, Nutt 




647 


Xanthium strumarium. L 




648. 
649. 
650 


BalBamorhiza deltoidea, Nutt 

" sagittata, Nutt 

Heliopsis laBvis, Pers 




651. 
662. 
653. 
654. 
655. 
656. 
«i57. 
«5«, 
.659. 
«60. 
€61. 
i662 


Echinacea angustifolia, DC 

Rudbeckia laciniata. L 




« hirta, L 




« fulffida. Ait CD.) 




« 7 




flelianthuB atrorubenB, Nutt 

u firiflfanteuB. L.... 




u divaricatUB. L 




•• rigiduB.Desf 




« lenticularig, Dougl 

Hjt^enopappuB tenuifolius, Pursh. . . 
Bahia leuconh vlla. DC 




663. 
664. 


" Unata Nutt., var. tenuifolia . . 
Lepachys coliuaparis, Pursh 


' 
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I. 


II. 


III. 


IV. 


V. 


VI. 


VII. 


f>65 


Biden« Beckii, Torr 


• 
• 
• 

• 

• 
• 


• 
• 

• 
• 

• 

• 

• 
• 
• 

• 

• 
• 
• 
• 
• 
« 
• 

• 

• 
• 


• 

• 
• 

• 

• 

• 
• 

• 
• 
• 
• 
• 
• 


• 
• 
• 

• 

• 

• 
• 
• 

« 

• 
• 

• 
• 

• 

• 
• 
• 


• 


• 
• 
• 
• 

• 

• 
• 
• 

• 
• 

• 
• 

• 
• 

• 

• 
• 

• 




666. 
667 


" chrysanthemoides, Mx 

" frondosa, L 


♦ 


668 


" connata, Muhl 




669 


Gaillardia arigtata, Parsh 




670 


Coreopsis rigida, var 




671 


" palmata, Nutt 




672. 
673. 

674 


Actinella Richardsonii, Nutt 

« acaulis, Nutt., var. glabra. . 
Helenium autumnale, L 




675. 
676 


Rigiopappus leptocladus, Gray 

Madia racemosa, T. & 




677 


Amida hirsuta, Nutt 




678 


Achillsea millefolium, L 




679 


" multiflora. Hook 


* 


680. 
681 


Leucanthemum yulgare. Lam 

Matricaria discoidea, DC 


* 


682. 
683 


Artemisia dracunculoides, Pursh 

" Canadensis, Mx 




684 


" caudata, Mx 




685- 
686. 


" Ludoviciana, 2^utt 

" " var gnapha- 
loides 




687 


" biennis, Willd 




688 


" discolor, Dougl 




689. 
690 


" cana, Pursh 

" frigida. Willd 




691 


" trifida, Nutt 




692. 
693 


" Douglasiana, Bess 

" arctica. Less 




694. 
695 


" scopulorum, Gray 

Gnaphalium palustre, Nutt 




696. 
697. 
698 


" luteo-album, L 

" polycephalum, Mx .... 
" uliginosum, L 




699 


Antennaria dioica, Gasrtn 




700. 
701 


" " var. rosea 

" alpina, Geertn 




702. 
703. 
704. 
706. 
TO6. 


•' plantaginifolia, R. Br... 

« margaritacea, R. Br 

« dimorpha, T. & G 

" Carpathica, R. Br 

" " var. ijiulcher- 
rima • . . 


• 

• 
• 

• 


707. 
708 


" racemosa. Hook 

Senecio palustris, Hook 




709 


" triancrularis. Hook 




710 


" lugens, Rich . . , 




711 


" canus, Hook 




712 


•* eremophilus. Rich 




713 


" exaitatu8,Nutt 




714 


" aura3Us, L 




715. 
716. 
717 


" '* var.obovatU8,T.&G. 
" " « borealis,T.AG. 
" resedifolius. Less 


• 


718 


« Fremontii, T. A G 




719. 


Krechthites hieracifolia, Raf 


• 
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V. 


VI. 


VIL 


720. 


Arnica ang^stifolia, Vahl 


• 

• 
• 

• 
• 
* 

• 
• 


• 
• 
• 

• 

• 
• 
• 
* 

• 
• 

• 

• 
• 

• 


• 

• 
• 
• 
• 

• 
• 

• 

• 

• 
• 

• 
• 


• 

• 

* 

• 
* 

• 
• 
• 

• 

• 
• 
• 

• 

• 
• 


• 

• 
• 
• 

• 
• 

• 

• 
• 
• 

• 
• 

• 
• 

• 

• 

• 
• 
• 
• 
• 

• 
• 
• 
• 

• 

• 


• 
* 
• 

• 

• 

• 
• 
* 

• 

• 

• 
• 

• 
• 

• 
• 




721. 
722. 


" Cbammissotiis, Less 

« mollis, Hook 




723 


" cordifolia, Hook 




724. 


« latifolia, Bong 




726. 


" montana^ Hook 




726. 


« ? 




727. 


Saussurea alplna, D C 




728. 


Circium discolor, Spreng 




729. 


** ■ miitioum, Mx ...... ...... 




730. 


" arvense, Scop 




7^1 


« fnlim^iim, p 




732. 
733. 
734. 


" Drummondii, T. & G 

" undulatum, Spreng 

Tetradymia canescens, DC 




735. 


Hieracium, Scouleri, Hook 




736. 
737. 

738. 
739 


" Canadense, Mx 

" albiflomm, Hook 

« tri8te,Willd.,var.deton8um 
" venosum, L. (D.) 


• 


740 


Nabalus albus, Hook 




741 


" racemosus, Hook 




742. 
743. 


Crocidium multicanle, Hook 

Lygodesmia jtincea, Don 




744. 
745. 


Taraxacum dens-leonis, Desb 

" palustre, DC 


• 


746. 


Malcothrix Californica, D C 




747. 
748 


Crepis runcinata, T. A G 

" el^^s, Hook 




749. 


" glauca, T. & G 




760. 


" occidentalis, Nutt, var. Neva- 
dense 




751. 
762. 


« occidentalis, var. gracilis 

** nana, Bicb. (Bourg) 




753. 
754. 

756. 
766. 
757. 
758. 
769. 


Macrorhyncbus, glaucus, Watson 

" " var. lacini- 

atus 

•« troximoides, T. & G. 
'* grandiflorus, T. A G . 

Mulgcdium pulgbellum, Nutt 

" Icucopbaeum, DC 

Soncbus oleraceus, L 


• 


760. 
761. 

762. 


Macbaerantbera canescens, Gray (D.) . 
Troximon, duspidatum, Pursb 

XLl. LOBBLUCBiG. 

Lobelia spicata, Lam 




763. 


« Kalmii, L 




764. 


" inflata, L 


* 


765. 
766. 


« cardinalis, L 

" Dortmanna, L 


• 


767 


XLH. Campanitlaobac. 
Campanula rotundifolia, L 




768. 


" aparinoides, Pursb 


• • 
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VI. 


VII. 


769 


Campanula uniflora) DC 


* 

• 

* 

• 

• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 
* 


• 
• 
• 
• 

• 
• 


• 
• 

• 
• 


• 
• 

• 

• 
• 

• 
« 
• 

• 
• 
• 
• 

• 
* 

• 


• 

• 
• 

• 

• 
• 
• 

• 

• 
• 

• 
• 
• 
• 
• 

• 
• 
• 

• 

• 
• 

• 


• 

• 

• 
• 

• 
• 
• 
• 

• 

• 
« 

• 
• 

• 
• 
• 
• 
• 

• 
• 
• 




770. 
771 


Specularia perfoliata, A. D C 

XLIII. Eklqjlcmm. 
Vaccinium cffiBDitosum. Mx 




772. 


« « var. angustifo- 
litun 




773. 
774 


" Canadense, Kalm 

" oxycoccns, L 


• 


775. 
776 


" parviflorum, Smith 

« Vitis-Idfiea, L 


♦ 


777. 
778. 
779 


" myrtilloides, Hook 

•< myrtUlus, L. (Bourg.)... 
" uliginosumi L 





780. 
781. 
782. 
783. 
784. 
785 


" corymbosum, L. (Bourg.) . 

Chiogenes hispidula, T. & G 

Arctostaphylos uva-urei, Spreng 

« alpina, Spreng 

« tomentosa, Dougl .... 
Bnifirffift renens. L.... 


• 
• 

• 


786 


Gaiiltheria Shallon. Pursh 


• 


787. 
788 


« myrsiniteg, Hook. 

** Drocnmbcns. L.... ...... 




789 


DAAsandra calvculata. Don 




790 


Andromeda Dolifolia. L... ,. 




791 


« tetrafiTona, L. . . . , 


• 


792 


Munziesia ferrueinea. Smith 




793 


" Grahamii. Hook 




794. 
795. 
796 


" glanduliflora, Hook 

" globulari8,8ali8b.(Borgeg8) 
Arbutus Menziesii. Pursh 




797 


JTolTYiin crlaticiA. Ait. .... .... .... .... 




798 


lifidum nalustre L.... ..... .... .... 




799 


»* latifolium Ait 




800. 
801. 


Rhododendron albiflorum, Hook 

" 1 lapponicum, Wahl . . . 


• 
• 


803 


Pvrola minor. L 




804 


" chlorantha. Swarts . * 




805 


" secunda, L 




806 


" rotundifolia, L 




807 


" elliptica. Nutt 




808 


" picta, Smith 




809 


" aphylla, Hook 




810. 
811 


Pterospora Andromedea, Nutt 

Moneses uniflora, Gray 




812. 
813. 
814 


Chimaphila umbellata, Nutt 

« Menziesii, Hook 

Monotropa uniflonL L 


« 


815 


XLIV. Plawtaginaobjb. 
Plantaco maior. L 


• 


•816 


" maritima, L 




817. 


" DU8illa.Nutt 7 




818. 


« eriopodaj Torr 


• 
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II. III. 



IV. 



VI. 



vn. 



819. 
820. 



821. 



822. 
823. 
824. 
825. 
826. 
827. 
828. 
829. 
830. 
831. 
832. 
833. 
834. 
835. 



836. 
837. 
838. 
839. 



840. 
841. 
842. 



843. 
844. 
845. 
846. 
847. 
848. 

849. 

• 

850. 
851. 
852. 
853. 
854. 
855. 
856. 
857. 



Plantago lanceolate, L 

" Pategonica, Jacq., var. gna- 
phaloides 

XLY. Plumbaginaosa. 

Armcria vulgaris, Willd 

XLVI. Primulacijb. 

Primula farinosa, L 

*< MistaRsinica, Mx 

" vulgaris, L 

" vera, L 

Androsace septentrionalis, L 

« occidentelis, Pursh 

Glaux maritima, L 

Dodecatheon Meadia. L 

Trientelis Europaea, t., var. latifolia. . 

" " « " arctica... 

" Americana, Pursh 

Lysimachia ciliata, L 

" thyrsiflora, L 

" stricte, Ait 

XLVII. Lbntibulaobjs. 

Utricularia vulgaris, L 

" intermedia, Hayne 

Ping^icula vulgaris, L 

« grandiflora, Sm 

XLVIII. Orobanchaoije. 

Phillipfea Ludoviciana, Don 

Aphyllon uniflorum, T. & Q 

" fascicqlatum, T. A O 

XLIX. SCROPHin^ARIAOBA. 

Collinsia parvlfiora, Dougl 

" grandiflora, Lindl 

Verbascum Thapsus, L 

Tonella collinsioides, Nutt 

Pentstemon Mcnzlesii, HrK>k 

" confei-tus, Dougl., var. 

cierulea-purpureus. , . . 

'< acuminatus, Dougl., var. 
nitidus 

" gracilis, Nutt 

" attenuatUB, Hook 

Mimulus ringcns, L . . . . 

" luteus, Willd 

" alsinoides, Dougl 

" floribundus, Dougl 

" moschatus, Dougl 

" Lewisii, Pursh 
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VII. 


858. 
859 


Mimulns luteus, Willd., var. alpinus. . 
Oratiola ebracteata. Benth 


• 

• 
• 
• 

• 
• 

• 
• 

• 
• 
• 
• 

• 

• 

• 
• 

• 
• 


• 

• 
• 

• 
• 

• 

• 
• 

• 
• 

• 
• 


• 

• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 


• 
• 

• 
• 

• 
■ 

• 

* 

• 
• 
• 

1 


• 
* 
• 

* 

• 
• 
• 

• 
• 
• 
• 
• 

• 

• 

• 
• 
« 

* 

• 
• 

• 


• 

* 
• 
• 
• 

• 

• 
• 

• 
• 

• 

• 
• 

• 
• 
• 




860 


" Vircriniana. L 




861 


Limo^iella aqnatica. L 


• 


862. 
863 


Veronica Americana^ Schu 

" Anafirallis L 


* 


864 


" Derefirrina. L 




865 


" Aloina. L 




866 


" serDvIlifolia. L 




867 


" Rcutettata, L 


♦ 


868. 


" Virginica, L 




869 


** arrensiR L 




870 


" Stelleri, Pall 




871 


Oerardia DurDurea. L 




872 


Caatilleia coccinea. SDrensr 




873 


« nAlIida.Kunth 




874. 
875 


« " « var. miniata. 
•* lessiliflonL Pnrsh 




876. 

877 


" parviflora, Bongard 

Orthoc&rDiia DURilltis. B^nth 




878. 
879. 
880. 
881 


'« attenuatus, Gray 

" bracteosua, Benth 

" hispidus, Benth 

<i Intens. Nntt 




882. 
883 


Euphrasia officinalis, L I . . . . 

Rh nanthnfl Crista-firalli L 


'• 


884 


P#»dinulftriR Canadensis. L ...« 




885 


" lanceolata. Mx 




886. 
887. 


" bractcosa, Benth 

« Gnenlandica, Retz., var. 
snrrecta 




888. 
889. 
890. 
891 


« racemosa, Dougl 

" enphrasioides, Steph 

« Langsdorffii, Fisch 

Melamnvrum Americaniini 




892 


L. VlRBBNAOIiB. 
Verbena hastata. L..... • 




893 


" nrticifolia. L 




894 


LI. Labiatjb. 
Mentha Canadensis. L..»« ..•• .•...• 




895 


" viridis. L 




896 


** ninerita L 




897? 
898 


" Canadensis, var. glabrata 

Livconns Viririniciis. L 




899. 
900. 
901 


" EuropaBU8,L.,var.integrifolia 

" «' " sinuatus... 

Monardft flfltulosa L 


• 


902. 
903. 
904 


Micromeria, Donglasii, Benth 

Lophanthna anisatua, Benth 

Neneta Cataria. L 




905. 
906. 
907. 


Dracocephalum parviflomm, Nntt. .. 

Physostegia Virginiana, Benth 

Brunella vulgaris, L 


• 

• 
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I. 


II. 


IIL 


IV. 


V. 


VL 


TO, 


908. 


ScutellariA galericulata, L 


• 
• 

• 
• 

• 

• 
• 

• 

• 


• 

• 
• 

• 
• 
• 

• 

• 
• 

• 
• 

• 
• 

• 
• 
• 
• 

• 


• 

• 
• 

• 
• 

• 

• 
• 


• 
« 

• 
• 

• 
• 

• 
• 


• 
* 

• 
• 

• 

• 
• 
• 
• 


• 

• 
• 

• 
• 

• 

• 
• 

• 






909 


" lateriflora. L 




910. 
911. 


" parvula, Mx • 

OalcoDsis Tetrahit. L 




912. 


Leonurus Cardiaca. L 




913. 


StachvB D£iluBtri8. L 




914. 
915. 


« palustns, L., yar. aspera, Gray. 
" ciliata, Dougl 




916 


LII. BORAGIIIAOUB. 

LithosDennum canescpiis 




917. 
918. 
919. 
920. 


" angusti folium, Mx .... 
" longiflorum, Spreng. . 

" pilosum, Nutt 

« arvense, L 




921 


Mertenaia Daniculata. Don 




922 


MvosotisalDestris. Hook 




923. 
924. 
925. 
926. 
927 


" vema,Nutt.,varjnicrocarpa. . 
OnoBmodium Carolinian am, var. molle 
Eritrichum Califomicnm, A. D C 

*< Chorisianum, A. DC... 

" ■ ? 




928. 
929. 
930. 
931. 
932 


« glomeratum, DC 

EchinoBpermnm RedowBkii, Lehm. . . 

<» deflexum, Lehm., var . 

« Lappula, Lehm 

CynogloBsnm Virginicum 





933 


u Morisoni, DC 


* 


934 


« officinale, L 




935 


« gn^ande, Lehm 


* 


936. 
937 


Ecbium Menziesii, Lehm ... 

Lin. HYDROPHYLLAOBiB. 

Nefmoohila Menziesii 




938. 
939 


" parviflora, Dougl 

« 7 




940 


Ellisia Nvctelea, L 




941 


Pbacelia circinata. Jaca 




942 


" Franklinii, Gray 




943 


" sericea, Gray 




944. 


LIV. POLIMONIAORJB. 

Collomia linearis, Nutt 


• 


945. 


" gradlis, Dougl 




946. 


Gillia inconspicua 




947. 
948 


" parviflora / 

•* bicolor, Nutt 




949 


Phlox Hoodii, Rich 




960 


** aristeta, Mx 




961 


" pilosa, L. (D.) 




952. 


Polemonium caenilcum, L 
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953. 
954. 
955. 
956. 
957. 



958. 
969. 
960. 
961. 



962. 


f 963. 


964. 


965. 


966. 


967. 


968. 


969. 


970. 


971. 


972. 


973. 


974. 


975. 


976. 


y 977. 


' 978. 


9V9. 


980. 


961. 


982. 


983. 


964. 


985. 


986. 



LV. CONTOLVULACUE. 

Calystegia sepium, B. Br 

*< spithamaea, Pnrsh 

CuscQta arvenids, Beyr 

« umbrosa, Engl 

« Gronovii, Willd 

LVI. SoLiJiAomfi. 

Solanom triflortun, Hook 

" nigrum, L 

Physalis grandiflora, Hook 

« Pennsylvanica, L. var. Ian- 
ceolata 

LYII. Obntiakacbjs. 

Gentiana Amarella, L 

" detonsa, Fries 

" affiniBy Smith 

" crinita, Froelich 

" glauca, Pall 

« arctophila, Griefib 

" propinqua, Bich 

" ventricosa, Griesb 

" Saponaria, L 

Halenia deflexa, Griesb 

Pleurogyne rotata, L 

Menyanthes trifoliata, L 

LVIII. Apoctmacbji. 

Apocynum androsaami folium, L. . . . 
" Jcannabinum, L 

LIX. AsOLBPIAOAO&fi. 

Asclepias incamata, L 

" verticiUata 

" speciosa, Torr 

" ovalifolia, DC 

*< viridiflora, Ell 

" Comiiti, Decais 

<* yariegata, L 

LX. OLlAOIiK. 

Fiaxinus Americana, L 

" viridis, Mx 

LXI. AaiSTOLOCHIAOUt. 

Asarom Canadense, L 

« candatom, Lindl 



n. in. IV. V. 



VI. 



VII. 
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987. 
988. 
989. 


LXII. NiOTAOINAOKE. 

Oxybaphus nyctagineus, Sweet 

'* hirsatus, Hook. 

Abronia arenai'ia, Menzles 


* 
• 

• 

• 

• 
• 

• 

• 
• 


• 
• 

• 

• 

• 
« 

• 
• 
• 


• 
• 

• 
• 


• 
• 
• 

• 
« 
• 

• 
• 
• 
• 

• 
• 

• 

• 
• 
• 


• 

• 
« 

• 


* 

• 

• ■ 
* 

• 




990. 


" cycloptera, Gray 




991. 


LXIII. CUIENOPODIACBA. 

Chenopodium album, L 




992. 
993. 
994. 


" glaucnm, L 

" hybridum, L 

" album var. leptophyl- 
lum 


• 


995. 
996. 


« himiile, Hook 

Blitum capitatum, L 




997. 


" maritimum, Nutt 




998. 


Atriplex arenaria, Nutt. 




999. 
1000. 


Corispermum hyssopifolium, L 

Salicomia herbacea, L 




1001. 


Eurotia lanata, Moq 




1002. 
1003. 


Monolepis chenopodioides, Moq. . . . 
Obione canescens, Moq 


• 


1004. 


" argentea, Moq 




1005. 






1006. 
1007. 

1008. 


Sarcobatus vermiculatus, Ton* 

Endolepis Suckleyana, Torr 

LXIV. Amarantaoijb. 

Amarantus retroflexua, L 




1009. 


«* albus 




* 
1010. 


LXV. POLTQONACBA. 

Polygonum ayiculare, L 




1011. 
1012. 


" " var. erectum . . 
" tenue, Mx 


• 


1013. 
1014. 
1015. 


" amphibium,L.aquaticum 
" " var. terrestre 
" Persicaria, L 


• 
• 


1016. 


" cilinode, Mx 




1017. 
1018. 


" Convolvulus, L 

" viviparum, L 


• 


1019. 
1020. 
1021. 
1022. 


« ramoRissimum, Mx 

" Paronychia, Cham 

" dumetorum, Meis 

" sagittatum, L 


• 


1023. 
1024. 
1025. 
1026. 


" hydropiperoides, Mx . . . 

" articulatum, Willd 

Rumex acetosella, L 

" acctosa, L 


• 
• 


1027. 


" salicifolius, Weinn 




1028. 


" vcnosus, Pursh 




1029. 


" maritimus L 




1030. 


" Patientia, L 




1031. 


" longifolius, DC 
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I. 


II. 


III. 


IV. 


V. 


VI. 


VII. 


1032. 


OxvTiA dlflrynia. CamDd 




• 
• 


• 




• 
• 






1033. 
1034. 
1035. 
1036. 
1037. 


Erigonium paryiflornm, Smith 

« ovalifolinm, Nutt 

« flavum, Nutt 

^ androsaceum, Benth. . . . 
" hieracleoidea, Nutt 


• 




LXVI. ELJiAGNAOBiB. 


. 














1038 


KlmaimnR arflrent^^ Purgh . - r . » r r . . 




* 
• 


• 


• 
• 


• 
• 
• 


« 




1039. 


Sheoherdia anrentea. Nutt 




1040. 


« Canadensis, Nutt 


• 




LXVII. Santalaomi. 
















1041. 
1042. 


Comandra umbellata, Nutt 

" liyida, Richard 




• 


• 
• 


• 
• 


* 
• 


• 
• 


» 


1043. 


« pallida, DC 


• 




LXVIII. LORAHTHACIJS. 
















1044. 
1045. 


Arceuthobium Oxycedri, Brieb 

" abietinum Englm., 
(D.) 








• 


• 








\ ') • 

LXIX. Cebatophtllaomb. 
















1046. 


Ceratophyllum demersum, L 

LXX. Callitbichaoi^. 








• 


« 


« 


m 


1047 


Callitriche vema. L 


• 


• 




• 


• 


• 




1048 


" autumnalis, L 






LXXI. EuPHOBBIAOBii. 




• 






• 




• 


1049. 
1050. 
1051. 


Euphorbia glyptosperma, Engl 

« serpyllifolia, Pers 

Acalypha Virginica, L 




• 
• 




• 


• 


• 
• 




1052 


EmDetrum nismiin, L , 


















LXXIII. Urtioaoejb. 
















1053 


TTImnB Americana. L 


,1 


• 




• 


• 
• 
• 

• 
• 


* 
• 
* 
• 
• 




1054 


Urtica gracilis, Ait 




1055 


Celtia occidentalis. L 


* 


1056. 
1057. 
1058. 


Parietaria Pennsylyanica, Muhl 

Laportea Canadensis, Gaud 

Humnbis Lupulus, L 


• 
• 




LXXIV. CUPULIFBRA 
















1059. 
1060. 


Quercus alba, L.var. Qunni8onii,Torr. 
„ rubra L., 










• 
• 


• 


• 
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IV. V. VI. vn. 



1061. 
1062. 
1063. 
106^. 



1065. 
1066. 



1067. 
1068. 
1069. 
1070. 
1071. 
1072. 
1073. 
1074. 
1075. 
1076. 



1077. 
1078. 
1079. 
1080. 
1081. 
1082. 
1083. 
1084. 
1085. 
1086. 
1087. 
1088. 
1089. 
1090. 
1091. 
1092. 
1093. 
1094. 
1096. 
1096. 
1097. 
1098. 
1099. 
1100. 
1101. 
1102. 
1103. 
1104. 
1105. 
1106. 
1107. 
1108. 



Quercus Garrjana, Dongl 

Corylus Americana, Watt 

" rostrata, Ait 

" rostrata, Ait.var. Califomica 

XXXV. Mtbioao&b. 



Myrica Gale, L 

Comptonia asplenifolia. Ait. 

LXXVI. BBTULAO&fi. 



Betula occidentalis, Hook 

" glandulosa, Mx 

" nana, L 

" pumila, L 

" papyracea, Ait 

" alba, var. ?... 

Alnns viridis, DC 

" incana, Willd 

" rubra, Bong 

" incana, Willd, var glaaca. 

LXXVII. SALlOAOBiB. 



Salix Candida, Willd , 

♦* cordata, Muhl , 

" nigra, Marshall 

" glauca, L 

" livida, Wahl. var. occidentalis 

" longifolia, Muhl , 

" " var. pedicillata.. . . 

^ " " var. argophylla. ... 

* " discolor, Muhl , 

" petiolaris. Smith 

« lucida, Willd 

" Myrtilloides, L , 

*< pyriofolio, Ledeb 

" Drummondiana, Barrati 

" Hookeriana, Barratt , 

" gpeciosa. Hook 

" Barrattiana, Hook , 

" Myrsinites, L 

" reticulata, L , 

<< cordata, Muhl. var. angustata. . 

" phlebophylla, And 

" petularis, Smith, var. gracilis.. 

" chlorophylla, And ......... 

« chlorophylla, var. pellita.. . . 

" arctica, R. Br 

" glauca, var. alpina 

" Mackenzieana, Barratt 

" ve8tita,Purgh ? (Mount Selwyn) 

« nivalis. Hook 7 " 

" arbuscula, L 

« herbacea, L. (Mount Selwyn) . 

Populus tremuloidesy Mx 



• ? 
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I. 


II. 


in. 


IV. 


V. 


VI. 


6 ' 

VJI. 


1109. 


Populus balsamifera, L 


• 

• 
• 

• 
• 
• 

• 
• 

• 


• 
• 

• 

* 

• 

• 
• 

• 


• 
• 

• 
• 


• 

• 
• 

• 

• 
• 

• 
• 

• 
• 

• 
• 
• 

• 
• 
• 


* 
• 

• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 
• 

• 
• 

• 
* 
• 


• 
• 

• 

• 
• 

• 
• 

• 
• 
• 

• 
• 

• 
• 

• 
* 
• 

• 
* 
• 




1110. 


" " L. var. angus- 
Ufolia 




1111. 


" trichocarpa, Ton* 




1112. 


" monilifeia, Ait 




1113. 


LXXVIII. CONIFHBJB. 

Pinus contorftfty Dongl 




1114. 


" B«^n1i:8ifvnA, liftinb 




1115. 


*' Monticola,' Dong] 




1116. 


" Strobus, L 




1117. 


« resinosa, Ait 


• 


1118. 


" ponderosa. Domrl 




1119. 


Abies nigra, Poir 




1120. 


" alba, Mx 


• 


1121. 


" balsamea, Marsh 


• 


1122. 


" Mertensiana, Lindl 


• 


1123. 


" Douglasii, Lindl 




1124. 


« Menziesii, Lindl 




1125. 


" KnglftTnanni, Parry. 




1126. 
1127. 


« 'amabilis, Dougl. (Forbes) .... 
" grandis, Lindl 




1128. 


Lariz Americana, Mx 




1129. 


" Lyallii, Pari '. 


• 


1130. 


" occidentalis, L 




1131. 


Thnja occidentalis, L 




1132. 


« jrigantea, Nutt 


• 


1133. 


Tazns brevifolia, Nutt 




1134. 
1135. 
1136. 
1137. 
1138. 


" baccata, var Canadensis 

Cnpressus Nutkatensis, l^amb 

Jonipems occidentalis, Hook 

« communis, L., var .alpina. 

" Virginiana, L 


• 


1139. 

lUO. 
1141. 


" Sabina, var. procumbens. 

LXXIX. Anhcnm, 

Acorns Calamus, L 

Calla palustris, L 


• 
• 

• 


1142. 


Arisasmatriphyllum, Torr 


• 


1143. 

1144. 


LXXX. LlMNAOAS. 

Lemna minor, L 


• 


1145. 


■ " trisuica, L 


• 


1146. 


" polyrrhiza, L 


4 


1147. 


« ? 


• 


1148 
1149. 
1160. 


LXXXT. TTPRAcms. 

Sparganium eurycarpum, Eng 

" simplex, Huds., var . . . 
" « var. androcladum . 


• 
• 
• 
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Nob. 



II. III. 



IV. 



VI. VII. 



1151. 
1152. 



1153. 
1154. 

1155. 
1156. 
1157. 

1158. 
1159. 
1160. 
1161. 
1162. 
1163. 



1164. 
1165. 
1166. 
1167. 
1168. 



1169. 



1170. 
1171. 
1172. 
1173. 
1174. 
1175. 
1176. 

1177. 
1178. 
1179. 
1180. 
1181. 
1182. 
1183. 
1184. 
1185. 
1186. 
1187. 
1188. 
1189. 
1190. 
1191. 
1192. 



Sparganimn minimum, Baahin. 
Typha latifolia, L 



LXXXII. ^TAIADACBJfi. 

Potamogeton amplifblins, Tuck . . 

** gramineus, var. hetero- 
phyllus 

" natens, L 

" pectinatus, L 

« perfoliatus, L., var. 
lanceolatus 

" praslongus, Wolfen. .. 

" pusillu8,L.var.vulgari8 

" nifescens, Schrad .... 

" compressus, L ...... . 

Zannicbellia palustris, L 

Naias flcxilis, Rostk 



LXXXIII. Alismacb^. 

Alisma Plantago,L.,var.Americanum 

Triglochin palustre, L 

*' maritimum, L 

Scheuchzeria palustris, L 

Sagrttaria variabilis, Engelm 

LXXXIV. HYDROCHARIDACSiB. 

Anacharis Canadensis, Plancbon. . . . 
LXXXV. Orohidacbjb. 



Habenaria byperborea, Llndl 

" psychodes, Gray 

" obtusata , . 

" rotundifolia 

" dilatata. Gray 

« Hookeri, Torr 

" viridis. R. Br., var. brae- 
t<!ata 

" virescens, Spreng 

« foetida, S.Watson 

" elegano, Lindl 

Goodyera repens, R, Br 

" 'Mcnziesii. Lindl 

Spiranthes Romanzoviana, Chapm . . 

' « gracilis. Big 

Listera cordata, R. Br 

" convallarioides. Hook 

Calopogon pulrh^'llus, R. Br 

Calypso borealis, Halisb 

Corallorbiza innata 

« multiflora, Nutt 

" Mertensiana, Bong.... 

Cjrpripediimi occidentale, S. Watson . 

" pubescens, Willd 
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N08. 




I. 


II. 


m. 


IV. 


V. 


VI. 


vn. 


1193. 
1194. 
1195. 
1196. 
1191 
1198. 

1199. 


Cypripedium parviflorum, Salisb. . . . 

" acaule, Ait 

« passerinum, Rich 

" arietinum, R. Br ...'.. . 
Amplectrum hyemale, Nutt. ....... 

Microstylis ophoglossoides, Nutt . . . 

LXXXVI. AMARYLLroACB-fi. 
TTVT>OXV8 PTROtft Ti » 


• 
• 

• 

• 

• 

• 

• 
• 

• 

• 
• 

• 
• 


• 

• 
• 

.7 


• 

• 

• 

• 
• 
• 

• 

• 
* 

• 
* 


• 
• 



• 

• 
• 

• 
• 


• 

• 
• 


• 

* 
• 

• 
• 
• 

* 

• 

• 
• 

• 


• 
• 

• 
• 

• 

• 

• 
• 
• 
• 
• 
• 



• 

• 
• 

• 


• 
• 

• 


1200. 


LXXXVII. IttlDACliB. 

Iris tenax Doncrl 




1201. 


" versicolor. L 





1202. 
1203. 

1204. 


Sisyrinchium Bermudiana, L 

« grandiflorum, Dougl . . 

LXXXVIII. SlflLACUE. 
Smilajt herbacea Ij 





1206. 
1206. 


LXXXIX. LiLIAClLB. 

Trillium grandiflorum, Salisb 

" cernuum^ L 


• 



1207. 


** ovatum Pursh • 




1208. 
1209. 


Zygadenus glaucus, Nutt . 

*« Nuttallii, Gray 





1210. 
1211. 


" paniculatus, Gray 

Veratrum album.. L..... 




1212. 
1213. 


Xerophyllum tenax, Pursh, (D.', 

Tofieldia jrlutinosa, Willd 




1214. 


" palustris, Huds 




1216. 


Prosartes Hookcri. Torr 




1216. 
1217. 
1218. 


« trachycarpa, S. Watson . . 

Streptopus amplexifolius, DC 

« roRPUs Mx ».» 




1219. 
1220. 


Uvularia grandiflora, Smith 

« sessilifolia. L 




1221. 


Glintonia borealis. Raf 




1222. 
1223. 


Smilacina racemosa, Deaf 

" stellata. Desf 




1224. 


" trifolia. Desf 




1225. 


" bifolia, Fleur 




1226. 


" " uniflora, Menzies 




1227. 
1228. 


Polygonatum giganteum, Diet 

liilinm^ Canadense L . 




1229. 


" PhiladelDhicum 




1230. 


Fritillaria lanceolata 




1231. 


« pudica 




1232. 
1233. 
1234. 


i* Kamtschatensis, Fisch . . . 
Erythronium grandiflorum, Pursh. . . 
Allium cemuum. Roth ...... 




1235 


" Rtellatum. Nutt 




1236 


** SchoenoDra<um. L....* 




1237. 


<* reticulatum, Fraser 
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1238. 
1239. 
1240. 
1241. 
1242. 
1243. 
1244. 



1246. 
1246. 

1247. 
1248. 
1249. 
1260. 
1261. 
1262. 
1263. 
1264. 
1266. 
1266. 
1267. 
1268. 
1269. 
1260. 
1261. 
1262. 

1263. 
1264. 
1266. 
1266. 
1267. 
1268. 
1269. 
1270. 
1271. 



1272. 
1273. 
1274. 
1276. 
1276. 
1277. 
1278. 
1279. 
1280. 
1281. 
1282. 
1283. 
1284. 
1285. 
1286. 



Allium acnminatum, Hook 

Lloydia serotina, Rich ... 

Camasgia esculenta, Lindl 

Milla maritima, Ton- 

" grandiflora, Baker 

" hyacinthinaj Baker 

Stenanthium occidentale, Watson . . 

XC. JUNOAOUB. 



Liuula pilosa, Willd 

" parviflora, Desb. var. melano- 
carpa 

" campestris, DC 

" spicata^DeBb 

" . comosa Meyer 

" spadicea, D C 

" arcuata, Meyer 

Juncus effusus, L 

" filiformis, L 

" nodosuSjL.var. mcgacephalus 

<< alpinus var. insignis, Fries.. 
. ** acuininatu8,Mx. var. fratemis 

" Bailicus, var. montanu8,Eng. 

" Drummondii, E. Meyer 

" bufonius, L 

" longistyiis, Torr 

" Mertensianus, Bourg 

" xiphioides, E. Meyer, var. 
moDtanus 

" CanadeDsis, var. coarctatas.. 

" tenuis, Willd. var secundus 

" " " ** congesta 



Vaseyi, Eng 

arcticus, Willd . 

nodosus, L 

biglumis, L. ... 
triglumis, L . . . 



XCI. Cypbraob^. 



Cyperui) inflexus, Muhl 

" filiculmis, Vahl 

" strigosus, L 

Dulichiuni spathaceum, Rich. 
Eliocharis acicularis, Torr. . . . 

" palustris, R. Br ... . 

»* obtusa, Schuttes . . . 
Scirpus caBspitosus, L 

« maritimus , 

" pungens 

« sylvaticum, L 

" Eriophorum, Mx , 

" atrovirens, Muhl 

« validus, Vahl 

u 8Ubterminali8j Torr... 
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I. 


IL 


in. 


IV. 


V. 


VI. 


VII. 


1287. 


ErioDhonun alDinnm. L 


• 

• 
• 

• 
• 

• 


• 
• 

• 

• 
• 

• 

• 

• 
• 

• 

• 
• 
• 
• 
• 
• 

• 
• 
• 
• 

• 
• 
• 
• 

• 
• 

• 

• 
• 


• 


• 
• 

• 
• 

• 
• 
• 
• 
• 

• 

• 
• 
• 

• 
» 
• 

• 
• 
• 

• 
• 

• 
• 
• 
• 


• 


• 

• 

• 

• 
• 
• 

• 
♦ 
• 
• 

• 




1288. 
1289. 
1290. 


" polystacbyon, L 

" vaginatum, L 

" capitatum, L 


• 
• 


1291. 


" gracile, Rith 


♦ 


1292. 
1293. 
1294. 


" latifolium, Hoppe 

« Virgfnicum, L 

Carex gynocrates, Womuk 


• 
• 


1295. 


" scirpoidea, Mx 


• 


1296. 


" filifolia, Nutt 


• 


1297. 


" Nardina. Dew 




1298. 


" obtusata, Lilg 




1299. 
1300. 


« polytiichoides, Muhl 

« Backii, Boott 


• 


1301. 


" tenella, Schk 


• 


1302. 


" chordorhiza. Ehih 


♦ 


1303. 


" stenophylla, Wahl 


• 


1304. 


" anthoxantha, Presl 




1305. 
1306. 


" nigricans, C. A. Meyer 

" Pyrenaica. Wahl 




1307. 


" affinis, R. Br 




1308. 


" Lyoni, Boott 




1309. 


" pauciflora. Light 




1310. 


" Hookeriana, Dew ..... ,,,.., 




1311. 


" disticha, Huds 




1312. 


** fiiccata. Dew 




1313. 


" stipata, Muhl 


p 


1314. 


" marcida, Boott 




1316. 


" Douglasii, Boott 




1316. 


" teretiuscula, Good 




1317. 
1318. 


« prairia,Dew 


• 


1319. 


" Deweyana, Schw , , 


m 


1320. 


" vitilis, Fries 


• 


1321. 


" canescens, Torr 


• 


1322. 
1323. 


" arcta, Boott ,. 

" lairopina, Wahl 


• 


1324. 


" festiva, Dew 




1325. 


« Liddoni, Boott 




1326. 


" scoparia, Schk 




1327. 


" lagopodloides, Schk 


• 


1328. 


" arida, Ton* 


• 


1329. 


" cristata, Schw 




1330. 


" straminea, Schk. 


• 


1331. 


« adusta, Boott 


• 


1332. 
1333. 


" sychnocephala, Carey 

" Willdenovii, Schk 


• 


1334. 


" tenuiflora, Wahl 




1335. 


" alata, Torr , 


• 


1336. 


" panicea, L 




1337. 


" alpina, Swz , 




1338. 


" atrata, L 


• 


1339. 


« Buxbaumii, Wahl 


• 


1340. 


" Parryana, Dew 


• 


1341. 
1342 


« debili8,Mx 

" gracillima, Schw 


• 


1343. 


" Mertensii, Pres 


• 
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1344. Carex pednnculata, Muhl . . . . , 

1346. " rigida,Good 

1346. " aperta, Boott 

1347. " Btricta, Good 

1348. " lenticularis, Mx , 

1349. " aquatilis, Wahl , 

1350. " salina, Wahl 

1 35 1 . " phy socarpa, Presb 

1352. " Hoppreri, feoot 

1353. *' maritima, Muhl 

1364. ** crinita^Lam 

1 355. " Sitchensis, Pres 

1356. " amea, Nutt 

1357. " " var. androgyna.. 

1358. '* Magellanica, Lam , 

1359. " limosa, L 

1360. *' atrata, vai. nigra, Boott, 

1361. " Ragnoddsii, Dew , 

1362. " concinna, R. Br 

1363. " Rosaii, Boott 

1364. " vulgaris, Fries , 

1365. " vaginata, Tausch 

1366. " umbellata, Schk 

1367. " Novas- Angliae, Schw . . . , 

1368. " Penn8yivanica,Lam..., 

1369. " varia, Muhl 

1^0. " Richardsonii, R Br . 

1371. " filiformis, L 

1372. " lanuginosa, Mx 

1373. " Hough tonii, Torr 

1374. " livida, Willd 

1375. ** supina, Wahl 

1376. " (Ederi, Ehrh 

1377. " flava, L 

1378. " pallescens, L , 

1379. " laxiflora, Lam 

1380. " eburnea. Boott 

1381. '< capillaiis, L 

1382. " riparia, Good 

1383. " oligosperma, Mx 

1384. " utriculata, Boott 

1385. " vesicaria, L 

1386. *^ intnmescens, Rudge. . . , 

1387. "^ retiorsa, Schw , 

1 388. "' pBoudo-cyperus, L 

1389. " aristata, R. Br 

1390. " longirostris, Ton 

1391. " Torreyi, Boott 

1392. " alopecoidea. Tuck 

1393. " lupulina, Muhl , 

1394. *' rosea, Schk 

1395. ** Crawei, Dew 

1396. " granularis, Muhl ...... 

1397. '* stellulata, L 

1398. " vulpinoidea, Mx 

1399. '' Racana, Boott 

1400. *' Hoodii| Boott 
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I. 
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V. 


VI. 


vn. 


1401. 
1402. 


Ciu-ez arthrostachya, Olney 

" fffinea, Willd 


• 

• 
• 

• 
• 

• 

• 

• 
• 
• 

• 
* 

• 


• 

• 

• 
• 


• 

• 
• 
• 

• 
• 

• 
• 

• 

• 
• 

• 


• 

• 
• 

• 

• 
• 

• 
• 

• 

• 

• 

• 
• 
• 


• 

• 
• 

• 

• 


• 
• 
• 

• 

• 

• 
• 
• 
• 
• 

• 
• 

• 
• 

• 

• 
• 

• 

• 

• 

• 
• 
• 
• 




1403 


" crlareosa Wahl 




1404 


** Jamesii. Torr 




1406. 


** CTYDtocarDa. Mever 




1406. 


" Emmonsii. Dew ., 




1407. 
1408. 


" anthericoides, Presl 

" incurya. Light 




1409 


XCII. Graiomas. 
Leersia orvzoides Schw 




1410 


Zizania aanatica. L 


* 


1411 


Aleopecurus aristulatus 




1412. 
1413 


" geniculatus, L 

it alDinus L 




1414 


Phlenm nrateiiHe. L ........ . ...... 




1416. 


" alDinum. L 




1416. 


Vilfft cnsDidata. Torr 




1417 


" denauDerata Torr 




1418. 
1419 


SporoboloB heterolepie, Gi-ay 

AcTostiR exarrata. Trin 




1420 


" verticallata 




1421 


« scabra. Willd 




1422 


** flnaniyalis. Trin .• 




1423 


« alba, L 




1424. 
1425. 
1426. 
1427. 
1428 
1429. 
1430. 
1431. 
1432. 
1433 


Cimea arundinacea, L. var. pendula 

Muhlenbergia glomerata, Trin 

CalamagrostiB longifolia, Hook. . . . 

" Canadensis, Beauv .. 

« Langsdorfii, Trin.... 

" gylvatica, DC 

« stricta, Trin 

« arenaria, Roth 

« Aleutica,Trin 

Ericoma cuspidata, Nutt 


• 
• 

• 
• 


1434, 


Oryzopsis asperifolia, Mx 




1435. 
1436. 


*< Canadensis, Torr 

Stina. Eichardsonii Link 


• 


1437. 


" spartea, Trin 




1438. 
1439 


" comata,Trin 

" viridula, Trin 




1440. 


" occidentalis, Thurb 




144] 


" sitigersB? 




1442. 
1443 


Spartina cynosuroides, Willd 

" arracilis. Hook 


• 


1444. 
1445. 


Bouteloua oligostachya, Torr 

Dac^lis glomera a, L 




1446, 


Kaleria cristata, f ers 


• 


1447 


Eatonia obtusata Grav 




1448. 
1449. 


HelicaPoaeoides, Nutt= bulbosa, Geyer 
Glyceria airoides, Nutt 




1460. 
1461 


" Canadensis, Trin 

" neryata, Trin 


• 


1452. 


" aauatica. Smith 


• 


1463. 


" fluitans, B. Br 


• 



Digitized by 



Google 



^18 



aXOLOOICAL SURVBT OF CANADA. 



No8. 




I. 


II. 


lU. 


IV. 


V. 


VI. 


vn. 


1464. 


Glyceria distans, Wahl .* 


• 

• 

• 
* 

• 

• 
* 
• 
• 

• 

• 
• 

• 

• 
• 

• 
• 


• 

• 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

* 
• 


• 
• 

• 
• 

• 

• 
• 

• 

• 
• 


• 
• 

• 

• 
• 

• 

• 
• 

• 
• 

• 
• 

• 
• 


• 

• 
• 
• 
• 

• 

• 
• 
• 
• 

• 
• 

• 
• 

• 

• 
• 
• 

• 

* 
• 

• 
• 
• 
• 
• 


• 
• 

• 
• 

• 
• 

• 

• 
• 

• 
• 

• 

• 
• 
• 
• 

• 

• 

• 
• 
• 




1455. 


" pauciflora, Presl , . 




1456. 


** aquatica, var ? 




1457. 
1458. 


Brizophrum spicatum, Hook 

Catabioza aquatica, Beauv 




1459. 


Poa annua, L 




1460. 


** pratensis, L 




1461. 


" tenuifolia, Nutt 




1462. 


" alpina. L , 




1463. 


" Berotina, Ehrb 




1464. 
1465. 
1466. 


<< caosia, 8mith, var. fertilis 

u u u . , . 

" alpina var. minor, L 




1467. 


" laxa, Haenke .....' 




1468. 


" borealis, Kth 




1469. 


" stenantha, Trin 




1470. 


" Andina, Nutt 




1471. 


" compressa, L 




1472. 


" flexuosa, Muhl 




1473. 


Graphephorum, Fischeri ? 




1474. 
1475. 


" melicoides, Beauv. . . 
Festuca scabrella, Hook 




1476. 
1477. 


" tenella, var. microstylis. . . . 
" rubra, L 




1478. 


" bromoides, L 




1479. 
1480. 
1481. 


« ovina, L 

" ovina, var. duriuscula. Gray . 
" brevifolia, R. Br 




1482. 


" borealis, Mert 




1483. 
1484. 


<« occidentalis, Hook (?) 

Bromus Kalmii, Gray 




1485. 


" ciliatus, L 




1486. 


" racemoBus, L 




1487. 
1488. 
1489. 
1490. 
1491. 


" brevi-aristatus, Thurb 

" carinatus. Hook (?) 

Phragmites communiB, Trin 

LepturuB paniculatus, Nutt 

T^^liiim p^^^nnp, T< 




1492. 


Tritioum repenR, L 




1493. 
1494. 
1495. 


" dasystachyum, Gray 

" caninum, L 




1496. 


** repeuB, var , 




1497. 


" strigosum, Steud 




1498 


Hordeum iubatum. L . , 




1499. 


" pratense, Huds 




1600. 


Elymus Sibericus, L 




1601. 


" molliB 




1502. 
1503. 
1504 


« condensatuB, PreBl 

^< Canadensis, var., L 

" striatuB, Willd 




1505. 


" VirginicuB, L 




1506. 
1507. 
1508 


Gymnostichum Hystrise, Schreb. . . . 

Danthonia spicata, Beauv 

" 8ericea,Nutt 




1509 


Aira atropurpurea, Wald 




1610. 


" elongata 
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1511. 


Aira carroDhvllea. L 


• 
• 

• 

• 

• 

• 
• 

• 

• 
• 
* 
* 


• 

• 

• 

• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
♦ 
* 

• 
• 


• 

• 
• 

• 

• 

• 
• 
• 

• 
* 

• 
• 
• 

• 


• 

• 
• 
• 

• 
• 

• 

• 

• 
• 

• 

• 
• 
• 

• 
• 
• 
« 


• 

• 

• 

• 
• 

• 

• 
• 


• 
• 




1512. 


" latifolia. Hook 




1513. 


" praecox, L 




1514. 


** CflBRDltOBA. li 




1515. 


Avcna striata. Mx 




1516. 
1517. 


Trisetum subspicatum, Beauv., var. 
" cemnum, Tries 




1518. 


Hierochloa borealis^ Roem 




1519. 


Phalaris arundinacea, L 




1520. 
1521. 


Beckmannia erucieformig, Hook 

PanipTiTn vircratiim. L 




1622. 
1523. 


" xanthophysum, Gray 

" capillare^ L 


• 


1524 


«* Dauciflomm. Ell 




1626. 
1526. 


« depauperatnin. Muhl 

" dlchotomum. L ..... . .... 


• 


1527. 


« Crus-galli, t 




1528. 
1529. 


Setaria glauca, Beauv 

" viridis. Beaav 


• 


1530. 
1531. 


Andropogon farcatas, Mnhl 

« scopariuSj Mx 




1532. 


« glaucum 




1533. 


Sorfirbum nutans. Gray. 




1534. 


XCIII. Equisitacub. 
Kfmififttum fivl vaticnm, L , ^ ^ ^ . , . . r . 


• 


1535. 
1536. 
1537. 
1538. 
1539. 
1540. 
1541. 
1542. 
1543. 
1644. 

1545. 


» pratense, Ehrh 

« «* arvenae, L 


• 


« Telmateia, Ehrh 

** palustre, L 




" limosuro, L , 




« lasvigatnm, Braun 

" hiemale, L 


• 


" variegatum, Schleicher.. 
" Bcirpoides, Mx 


• 


« robust urn, Braun 

XCIV. FaicBs. 
Polypodium vulgare, L 


• 


1646. 
1647. 
1548. 
1549. 


Gymnogramma triangularis, Kaulf . . 

Chilanthes lanuginosa. Nutt 

Allosorus acrostichoiaes, Sprengel.. 
Pellsea gracilis, Hook 


• 


1550. 


" atroDurnurea. Link 




1551. 


" densa. Hook 




1652. 


Pteris aauilina. L 




1553. 


Adiantum pedatum, L 




1554. 


Lomaria Spicant, Den 




1556. 


Aspleniuni viride, Huds . . , 




1556. 
1557. 
1558. 
; 1559. 
1660. 
1561, 


" Trichomanes, L 

«* Filix-foemina, Bemh . . . 
Camptosurus rhizophyllus. Link. . . . 
Phegopteris polypcxiiodes, F6e 

" Dryopteris, P6e 

Aspidium Lonchitis, 8wz 


• 

• 
• 








• • 


n 
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1562. 


Aspidium minutum, Elaulf 


• 
• 

• 

• 

• 

• 
• 


• 
• 

m 

* 
• 

• 
* 

• 
• 

• 
• 

• 


• 

• 

« 

• 
• 

• 
• 


• 
• 

• 
• 
• 

• 

• 
• 
• 

• 


• 

• 
• 
* 

• 

• 

• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 

• 
• 

• 
• 

• 

• 


• 

• 
• 
• 
« 

• 

• 
• 

• 
• 

• 
• 
• 
• 
• 

• 
• 




1563. 


** fragrans, Swz. 




1564. 


** marginal e, Swz 




1565. 


" cristatum, Swz 




1566. 


" aculeatum, Swz 


* 


1567. 


^ spinulosumvar.dilatatum. 
Grey 




1568. 


" Pilix-mas, Swz 




1569. 
1570. 
1571. 


Struthiopteris Germanica, Willd. . . . 

Onoclea sensibilis, L 

Cystopteris frag^lis, Bemh 


• 
• 


1572. 
1573. 


" ' montana, Bemh 

Woodsia Ilvensis, R. Br 


« 


1574. 


« glabella, R. Br 




1575. 
1676. 
1577. 
1578. 


" hyperborea, R. Br 

" scopulina, D C, Eaton 

« Oregana, D C, Eaton 

" obtusa, Torr 


• 


1579. 


Osmunda regalis, L 




1580. 
1581. 


Botrychium simplex, Hitch 

" Lunaria, Swz 




1582. 


" tematum var 




1583. 
1584. 

1585. 


" Virginicum, Swz 

Ophioglossum vnlgatum, L 

CXV. Lycopodiaoejb. 

Lycopodium Selago, L 




1586. 
1587. 
1588. 
1589. 


" lucidulnm, Mx 

" annotinum, L 

« dendroidenm, Mx 

tt clavatum, L . , 




1590- 
1591. 


" complanatum, L 

« alpiniim, L. 




1592. 
1593. 
1594. 


Selaginella selaginoideR, Link. ...*.. 

« rupestris, Spring 

Isoetes lacustris, L 


• 


1595. 
1596. 
1597. 
1598 
1599. 
1600. 
1601. 
1602. 
1603. 
1604. 
1605 


XCVI. Musoi. 

Sphagnum cjnmbifolium, Ehrh 

" squarrosum, Pers 

« acutifolium, Ehrh 

« " var. fuscnm. 
« « Tar. purpureimi 

« subsecundum, Nees 

« cuspidatum, Ehrh 

" recurvum, Beauv 

« rigidum, Schimp 

« Mullen, " 

« ? 


• 
• 

• 


1606. 
1607. 
1608 


Gymnostomum curvirostre, Hedw . . 

« rupestre, Schw 

Weisia crispula, Hedw 




1609 


»* cirrhata. Hedw 




1610 


Dicranum crisnum. Hedw 




1611. 


« Bubulatum, Hedw 
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vu. 


1612. 
1613. 
1614. 
1615. 
1616. 
1617. 


Dicranum heteromallum, Hedw. . . . 

" Canadense, Mitt 

« strictum, Schl 

« flagellare, Hedw 

" fu8ce8ceQ8, Turner 

« scoparium, L 


• 

• 
• 
• 
• 

• 

• 
• 

• 
• 
• 
• 
• 
• 

• 

• 
• 
• 

• 
• 

• 


• 

• 
• 
• 
• 
• 
• 

• 

• 
• 
• 
• 
• 

• 

• 
• 

• 

• 
• 
• 
• 

• 
• 
• 

• 

• 
• 
• 
• 
* 
• 

• 
• 


• 

• 
• 

• 

• 

• 
• 
• 


• 

• 
• 
• 
• 
• 
• 
« 
• 

• 

• 

• 
• 

• 
• 


• 
• 
• 
* 
• 
• 
• 
• 
• 

• 
• 
• 

• 

• 
• 

• 

* 

• 
• 
• 

• 


4 


k 


• 

• 
• 


1618. 
1619. 
1620. 
1621. 
1622. 
1623. 


« palustre, La. Pyl 

" undulatum, Turner 

« Drummondii, C. MuUer. 

« Schraderi, Schw 

" longifolium, Hedw 

" virens, Hedw 


• 
• 
* 
• 


1624. 
1625. 


« Schreberi, Hedw 

" pellucidum, L 


• 


1626. 


" varium, Hedw 


• 




1627. 
1628. 
1629. 


" rufescens, Turner 

« elongatum, Schw 

" Muhlenbeckii 


• 




1630. 
1631. 


" scoparium, var. rupeatre . 
" scoparium, var 




1632. 


" spurium, Hedw 


< 

« 

4 
t 

i 






1633. 
1634. 
1635. 
1636. 


Fissidens bryoides, Hedw 

" minutulus, Sulliv. var ... . 
" grandifrons, Brid 


• 


1637. 
1638. 

1639. 


Pharomitrium subsessile, Brid 

Pottia truncata, Br., and Sch., var. 

subcylindrica 

" Heimii, Hook 


• 

• 

• 

• 
• 

• 

• 
• 
• 

• 
• 




1640. 
1641. 
1642. 

1643. 
1644. 


Anacalypta latifolia, Nus. & Sch ... . 
Desmatodon cemuus, Wahl 

« latifolius, Br. ft Sch. 
var. glacial! 8 

" flavicans, Br. ft Sch . . . 
Didymodon rubellua, Roth 








1645. 
1646. 


" luridus, Hormh 

Barbula subulata, Dill 


• 


1647. 
1648. 


" laevipila, Br. ft Sch 

« ruralig, Dill 




1649. 


" Muelleri,Bruch 




1650. 
1651. 


" mucronifolia, Schw 

" anomala, Br. Eur 




1652. 


" tortuosa, L 


• 
* 
• 

• 
• 




1653. 


" &llax, Hedw 


• 


1651 


" vinealis, Brid 




1655. 
1656. 


« bre viroBtrig, Br. ft Sch 

" unguiculata, Dill 




1657. 


" gracilis, Schw 


• 


1658. 


" convoluta, Hedw , 




1659. 
1660. 
1661. 


Distichium capillaceum, L 

" inclinatum, Hedw 

Ceratodon purpureus, L 


• 


1662. 
1663. 
1664. 


TrichoBtomum rigidulum, Smith. .. 
" tophaceum, Brid .... 
" flexicaule 


• 


1666. 


« rubellum, Roth 

Tetraphis pellucida^ Dill 


• 
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1667. 


EIncaljrpta vulgaris, L 
















1668. 


" ciliata, Hedw 












• 




1669. 


« streptocarpa, Hedw 


• 




• 


• 


♦ 


• 




1670. 


" rhabdocarpa, Schw 






• 


• 


• 


• 




1671. 


Schistostega osmuiidacea, Dicks. . . . 
















1672. 


Orthotrichum pallens, Bruch 


• 














1673. 


" strangulatum, Beauy. 












• 




1674. 


" anomalum, Hedw.... 













• 


• 


1675. 


" obtusifolium, Sch.... 








• 





• 




1676. 


" Jamesianum, Sulliv.. 
" speciosum, Nees 
















1677. 


• 






• 





• 


• 


1678. 


" Texanum, Sulliv 
















1679 


" " Tar. globosmn. 
















1680. 


" elegans, Schro 
















1681. 


« Lyallii,Hook. &Tay. 


• 






• 









1682. 


" Eingianum. Lesq.... 
















1683. 


" pulchellum, Smith. ., 

















1684. 


" consimile, Mitt 
















1685- 


" alpestre, Honix.,var. 
















1686. 


Ulota phyllantha, Bnich 
















1687. 


Grimnia Scouleri, C. Mull 


• 














1688. 


*• apocarpa, L 




1689. 


« " var 


• 









• 


• 


* 


1690. 


" conferta, Funk 




1691. 


" ambigua, Sulliv 




1692. 


" pulvinata, L 




1693. 


" trichophylla, Grev 


• 















1694. 


<• caljrptrata, Hook 
















1695. 


" obtusa 






• 










1696. 


** leucophaBai Grev 




1697. 


« alpestris, Schl 
















1698. 


" ovata,Web. & Mohr 

















1699. 


« ? 






• 










1700. 


« ? 




1701. 


Racomitrium aciculare, L 




1702. 


" sudeticum, Funk 


• 






• 




• 




1703. 


" fasciculare, Brid 
















1704. 


" heterostichum, Hedw. 


• 














1765. 


« varium, Mitt 

















1706. 


« canescensjvar.ericoides 




1707. 


" lanuginosa, Dill 


r^ 














1708. 


Hedwisria ciliata. Dicks 
















1709. 
1710. 


" " var. leucophiea.... 
Braunia Califomica, Lesq 


• 
• 






• 




• 


• 


1711. 




* 














1712! 


J (jV^AV**! I...» ..*• .■•• .... 

Physcomitrium pyriforme, L 


• 










• 




1713. 


Buxbaumia aphylla, Haller. ...... 














• 


1714. 


Atrichum undulatum, L 


• 






• 




• 




1715. 


" parallelum, Mitt 


• 


1716. 


<< angustatum, Br. Eur 






• 


• 


• 





• 


1717. 


Pogonatum alpinum, Dill 
















1718. 


Oligotrichum aligerum, Mitt 


• 




• 









• 


1719. 


i« Lyallii, Mitt 
















1720. 


Polytrichum juniperinum, Hedw... 


• 




• 


• 


• 





• 


1721. 


" " var. strictum. 

















1722. 


" commune, L., var. ... 















• 


1723. 


«* piliferum, Schreb 


• 













• 
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VII. 


1724. 
1T25. 
1726. 
1727. 
1728. 
1729. 


Timmia megapolitina, Hedw 

« Austriaca, Hedw 

" BavaricayBr. A 8ch 

Aulacomnion androgynum, L 

" palustre, L 

Mninm insigne. Mitt 


• 

» 
• 
• 
* 

• 

• 
• 
• 

• 
• 

• 
• 
• 

• 
• 

• 

• 
• 

• 

♦ 
• 
• 




• 
♦ 

• 

• 
• 

• 

• 


• 
• 
• 
• 

• 
• 

• 

• 

• 
• 
• 
• 
« 

• 
• 
• 
• 

• 
• 
• 
• 

• 
• 
• 
• 

• 
• 
• 
• 

• 
• 

• 
• 
• 


• 
• 

• 

• 

• 

• 

• 
* 
* 
• 

• 

• 

• 

• 

• 
• 
• 
• 

• 

* 
• 
• 
• 

• 
• 

• 
• 


• 

• 
• 

• 

• 
• 
• 

• 
• 
• 

• 

• 

• 

• 

• 

• 
• 
• 


• 
• 


1730. 


" medium, B. & 8 




1731. 


" afi&De, Bland 




1732. 


" venustum, Mitten 


• 


1733. 


" cuspidatum, Hedw 




1734. 
1735. 


" spinulosum, Br. k Sch 

" umbratile, Mitten 


• 
• 


1736. 
1737. 
1738. 


" pmiciatnm, Hedw 

" snbglobosum, Br. & Sch. . . . 
" rostratum, Schw 


• 


1739 
1740. 
1741. 


" Drummondii, Br. & Sch. . . . 

** orthorhynchum, Brid 

" Menziesii 


• 
• 
• 


1742. 


" senatum, Schrad « 




1743. 


Bryum nutans, Schreb 


• 


1744. 


" crudura, Schreb 


• 


1745. 


** longicoUum, Schw 


• 


1746. 


*' albic^s, Wahl 




1747. 


" Ludwigii, Spreng 


• 


1748. 


" pyriformis, L 




1749. 


" arcticum, Brown 


• 


1750. 
1751. 
1752. 


" purpurascens, Brown 

« uliginosum, Br. ft Sch 

" Brownii, Br. & Sch 




1753. 


" caespiticium, L 




1754. 


« pallesceng, Schl 


• 


1755. 


" bimum, Schreb 




1756. 
1757. 


" pseudotriquetrum, Hedw 

'• Duvalii, Voit 




1758. 


" turbinatum, Hedw 




1759. 


" capillare, L 




1760. 


" argenteum, L 




1761. 


" pendulum, Hsch 




1762. 


** inclinatum, Swz 




1763. 
1764. 
1765. 


" intermedium, Web. k Mohr. 

" Lescivianum, Sulliv 

" annotinum, Schreb 


, 


1766. 
1767. 
1768. 


Funaria hygrometrica, L 

Cotoscopium nigritium, Brid 

Meesia uliginosa, Hedw 


• 


1769. 
1770. 


« tristicha, Br. k Sch 

Diecelium nudum, Brid 




1771. 
1772. 
1773. 


Ancectangium Hom8chuchianum,Ty. 

Amblyodon Macounii, Austin 

Bartramia fontana, Brid 




1774. 
1775. 


" Menziesii Turner 

" pomiformi8,L 




1776. 
1777. 


« ithyphylla, Brid 

" (Ederi, Swz 


• 


1778. 
1779. 
1780. 


Tetraplodon mnioides, Br. & Sch. . . 

" angustatum, Br. k Sch . 

Splachnum spharicum, Hedw 


• 
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1781. 
1782. 
1783. 
1784. 
1785. 
1786. 
1787. 
1788. 
1789. 
1790. 
1791. 
1792. 
1793. 
1794. 
1795. 
1796. 
1797, 
1798. 
1799. 
1800. 
1801. 
1802. 
1803. 
1804. 
1805. 
1806. 
1807. 
1808. 
1809. 
1810. 
1811. 
1812. 
1813. 
1814. 
1815. 
1816. 
1817. 
1818. 
1819. 
1820. 
1821. 
1822. 
1823. 
1824. 
1825. 
1826. 
1827. 
1828. 
1829. 
1830. 
1831. 
1832. 
1833. 
1834. 
1835. 
1836. 
1837. 



Tayloria senata, Hedw 

" splachnoides 

Fontinalis antipyretica, L 

" Novae- Angliae, Sulllv. . . . 

" squamosa, L 

« Dalecarlica, Br. Eur. . . . 

« Lescurii, Sulliv 

DichelTma uncinatum 

« capillaceum, Br. Eur. . . 
Leskea obscura, Hedw 

" polycarpa, Ehrh 

Pterigynandrum filifonne, Hedw. . . . 

Platygyrium repens, Br. Eur 

Climacium dendroides^Web. ft Mohr . 
Pylaisasa polyantha, Schimp 

" heteromalla ? . . . 

Neckera oligocarpa, Br. ft Sob 

" Menziesii, Hoch 

Myrinia pulvinata, Br. ft Sch 

Antitricbia curtipendula.vr.gigantea 

" Califomica, Sulliv 

Alsia abietiua, Hook 

Omallia obtusata, Mitten 

PseudoJeskea atrovirens 

Mymella julacea, Br. Eur 

Tbudium gracilis, Br. ft Scb 

« abietinum, L 

« Blandovii, Web. ft Mohr. . 

" delicatuluin, L 

" cuspifolium, Hook 

Eurhynchium strigosum, Hoffm .... 

" Stokesii, Turner 

« Oreganum, Sulliv. . . . 

Brach3rth6cium asperrimnm, Mitt. . . 

« rivulare, Br. ft. Sch. 

" collinum, Schl 

" salebrosum, Hofifm. . 

« albicans, Neck 

" nitens, Schreb 

« lutescens, Hedw .... 

« commutatum, Hedw . 

« Nuttallii, Wil 

" (Eneum, Mitt 

<< radicosum, Mitt. . . . 

« oedipodium, Mitt. . . 

« declivum, Mitt 

" acutumj Mitt 

» laBtum, 3rid 

«< pratense, Koch 

Amblystegium serpens, Dill 

" radicale, Beauv 

<* compactum, C. Mull . 

" confervoidcs, Sulliv. 

<< minutissimum,Sulliv 

« riparium, L 

« fluviatile, Swz.. .. 
varia^Hedw 



II. 



III. 



IV. 



VI. 



vn. 
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I. 


n. 


III. 


IV. 


V. 


VI. 


VII. 


1838. 


LinmobiniQ palugtre, L 


• 
• 

• 
• • 

• 
• 
• 

• 

• 
• 

• 
• 

• 
• 

• 

• 


• 
• 

• 

• 

• 
• 
• 
• 
• 
• 
• 

• 

• 
• 
• 
• 


• 

• 
• 

• 
• 

• 

• 

• 
• 

• 
• 
• 

• 
• 
• 




• 
• 

• 
• 

• 

• 
• 

• 

• 
• 

• 
• 

• 
• 


• 

• 
• 
« 
• 
• 
• 

• 

• 
• 
• 

• 
• 

• 
• 
• 
• 

• 

• 

• 
• 

• 
• 




1839. 
1840. 
1841. 
1842. 
1843. 
1844. 
1846. 


" obtufiifolium, Hook&W. 
" arcticum, Sommerf . . . . 

" ochraceum, Turner 

Hypnum pallescens, Schlmp 

" uncinatom, Hed w 

" aduncum, Hedw 

" filicinum, L 


< 


> 


• 

• 

« 
• 


1846. 


" Kneiffii, B. &S 




1847. 
1848. 
1849. 


" vemicosum, Lind 

" Schreberi, WUId 

" cuspidatum, L 


• 

• 

• 
• 
• 

• 
• 

• 

• 
• 
• 


• 


1850. 
1861. 
1852. 
1853. 
1864. 


" giganteum, Schimp 

" chrysophyllum, Brid. . . . 

" hispiduliiin, Brid 

" chryseus, Horasch 

" nibellum, Mitt 


• 
• 
• 


1855. 


" reptile, Mx.... 




1856. 


" plicatills, Mitt 


• 


1857. 
1858. 


" circinalig, Hook 

" plnmifera, Mitt 




1859. 
I860. 


" crista-castrensis, L 

" robustum, Hook 


• 


1861. 
1862. 
1863. 
1864. 
1865. 
1866. 


" stoloniferum, Hook 

" 8picuUfenmi,Mitt 

" aggregatum, Mitt 

" Haldanianum, Grev 

** stellatum, Schreb 

" rugosum, Ehrh 


« 


1867. 
1868. 


" diversifolium, Br. Europ. 
" Sendtneri...! 




> 


• 


1869. 


" Spruceii, Bruch 




1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
•1878. 
1879. 
1880. 


Hylocomium triquetnun, L 

" loreum, Dill 

" splendens, Dill 

" umbratmn, Ebrb.... 
rlagiotbecium pulchellmn, Hedw.. 

" turfaceum, Lind.... 

" geminus, Mitt 

" Donianum, Smith. . . 

" undalatum, Hedw.. 

_" denticulatum, L 

Hypnmn trifariuin,L 


* 

• 
• 
• 

• 


1881. 


" caBspitoBum 




1882. 


" fertile, Sendt.... 




1883. 


HIPATIOJS. XCVIl. 
Riccia , ? 






1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 


Marchantia polymorpha, L 

Fegatella conica, L 

Sarcomitrium palmatum, Hedw.... 

Metsgeria pubescens, Schrank 

Jimbraria gracilis 






• 
• 


Anema pinguls, Dumort 




AntkoceroB stomitifer 


• 


" fasiformis 


1 
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III. 
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V. 


VI. 
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1892. 






• 













1893. 


Chiloscyphus polyanthus, L 




1894. 


" Drummondii, Taylor. . . 
















1895. 


Lophocolea heterophylla, Hook. . . . 




• 








« 




1896. 


** crocata, Nees 




• 
• 


• 


• 


• 


• 




1897. 


" bidentata, Nees 


• 


1898. 


Scapania Peckii, A ustin 
















1899. 


" albicans, L 








• 








1900. 


" nemorosa, L 
















1901. 


" undulata, L..,,. 




• 


« 








• 


1902. 


" compacta. 




1903. 


" glaucophylla, Tayl 








4 


• 






1904. 


" sequiloba 
















1905. 


" Bolauderi, Aust 
















1906. 


Fnillftnia TftTiiarisc-i L. . . .... 


• 
• 
• 


• 
• 
• 






• 


• 




1907. 


" Hallii....' 




1908. 


" Oakessii ? 




1909. 


Ptilidium ciliare, Ehrh 




1910. 


Lepidozia reptans, L 


• 


1911. 


Radula complanata, L . . 




• 





• 


• 


• 


• 


1912. 


Madotheca navioularis, Nees 
















191S. 


" laevigata, Schrad 


^ 















1914. 


" platyphylloid^ Nees . . . 
















1916. 


" dentata 

















1916. 


" platyphylla, Dumort .... 




1917. 


Mastigobryum ambiguum, Lind. . . . 
















1918. 


** Californiciun, Aust. . 
















1919. 


Jungermania connivens, Dicks 
















1920. 


" divariacatus, Smith. . . 
















1921. 


" barbata, var Flaerkii. 
















1922. 


" incisa, Schrad 
















1923. 


" exsecta, Schmid 
















1924. 


" ventricosa, Dies 
















1925. 


" lycopodiodes, var. 

Schraderi 




• 




• 


• 






1926. 


" sphaerocarpa, Hook. . . 




1927. 


" crenulatuxn, Smith... 
















1928. 


« Taylori, Hook 
















1929. 


" Helleriana, Nees 
















1930. 


" Schraderi, Mart 
















1931. 


" pulchella 














* 


1932. 


« trichophylla, L 






• 










1933. 


« Trichomanis, Corda.. 
















1934. 


" Sullivantii, Aust 
















1935. 


" scutata, Web 
















1936. 


" Wilsoni 










• 






1937. 


" bicuspidate, L 


* 


1938. 


« Michauxii, Weber.... 


















1939. 


" cordifolia, Hook... . 












* 






1940. 


" riparia, Taylor ....... 


















1941. 


« dentatus, Kaddi 


















1942. 


" tersum, Nees 


















1943 


Liochltena lanceolata, Nees 




1944. 


Arema latifrons 










• 


• 




1945. 


Geocalyx graveolens, Schrad 




1946. 


Plagiochila asplenifolia, L 
















1947. 


" porelloides, LindL 




4 


i 


• 


• 


• 


« 


• 
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I. 


n. 


III. 


IV. 


V. 


VI. 


VII. 


1948. 
1949. 


Plagiochila nodosa, Taylor 

« ? 


• 
• 

• 
• 

• 
• 

* 

• 

• 
• 

• 
• 


* 


• 
• 
• 

• 

• 
• 


• 

• 
• 

• 

• 
• 

• 

• 
• 

• 
• 


• 
• 

• 

• 
• 


• 
• 
• 

• 

• 

• 
• 

• 




1950. 


LioHiNALBs. xcym. 

Usnea barbata, Pr 




1951. 


" « var. hirta 




1952. 


Evemia jubata, Fr 




1953. 


<» " Fr.,var 




1954. 


" " ... 7 




1955. 


« vnlpina, Ach . ...,,. . .. ,. 




1956. 


" prunastri, Ach 




1957. 


Alectoria Fremontii, Tuck 




1958. 


" ochroleuca, Fr., var. sar- 
mentosa 




1959. 


Rarnalina calicaris^ Fr 




1960. 


" farinacea, Schoer 




1961. 


" reticulata, Tuck 




1962. 


Cetraria ciliaris, Ach 




1963. 
1964. 


" •* var. platyphylla... 
" Islandica, Ach 


• 


1965. 


« nivali8,Ach 


• 


1966. 


" . cucullata, Ach 




1967. 


" 8epincola, Ach 




1968. 
1969. 


« " var. allophylla.. 
" glauca, Ach 




1970. 


" juniperina, Ach 




1971. 
1972. 
1973. 


« plnastri, Sommerf 

" Fahlumensis, Ach 

Nephroma Ifevigatum, Ach 


• 


1974. 
1975. 
1976. 


" tomentosum ,Hofifm 

" Helveticum, Ach 

Peltigera venosa, Hoffm 


• 


1977. 


** canina, Hoffm 


• 


1978. 


** polydactyla, Hoff., var. 
scutata. 


• 


1979. 


** rufescens, Hoffm 


• • 


1980. 


'* apthosa, Hoffm 


• 


1981. 


Solorina saccata, Ach 


• 


1982. 


Stlota pulmonaria, Ach 


• 


1983. 


* * ' scrobiculata, Ach 


• 


1984. 


«* fuliginosa, Ach 


• 


1985. 
1986. 
1987. 


Painnelia saxatllis, Ach 

'* " var. omphalodes, Fr. . 
'* physodes, Ach 


• 


1988. 
1989. 


'* " var. enteromorpha. . . 
'^ consperea, Ach 


• 


1990. 


** olivacea, Ach. 


• 

1 


1991, 
1992. 


'*" " var. sorediata 

*^ ambisnia. Ach. 


•1. 

• 


1993. 


'^ elegans, Ach 


r 


1994. 


Phy»cja pulverulenta 


• 3 


1995. 


" stellaris, Wahl 


• 


1996. 
1997. 


" " var.hispidaFr..'. 
" obscura, Fr 


• 

• 
* 
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1998. 


Paonaria lepidiota, Fr 


• 
• 


• 




• 


• 


• 
• 

• 
• 

• 

• 
• 

• 
• 
• 

• 
• 
• 

• 
• 
• 
• 
• 

• 
• 
• 

• 
• 




1999. 


CoIIema plicatile, Ach 




2000. 
2001. 


" multipartitum, Sm 

" pulposum, Ach 




2002. 
2003. 


Leptogium pal malum, Ach 

" lacerum, Fr ." 




2004. 
2005. 
2006. 
2007. 
2008. 


" myochroun, Erh 

Placodium cervina, Sommert 

" JugeniiannifiB, Vahl 

" sinapispermnm, DC 

" feimgineum ; ..... 


♦ 


2009. 


Leoanora pallescensi Fr 


% 


2010. 


" suhfuBca, Fr 




2011. 
2012 


" " var. discolor Fr. 
" gelida, Ach 


• 


2113. 


•* rubra, Ach 




2014. 
2015. 


« athrocarpa, Duby 

" rufo-nigra , 




2016. 


Rinodia minaroea, Ach \ ,., 




2017. 
2018. 
2019. 
2020. 


Pertusaria rhodocarpa, Eoerb 

Stereocaulon tomentosum, Fr 

" denudatum, FloBrk 

Pilophoros acicularis, Ach 


• 


2021. 


Cladonia furcata, Floerk var. raoe- 
mosa. 




2022. 
2023. 


" rangerifina, Hoflfm 

" « Hoffm., var. 
sylvatica 


• 


2024. 
2025 


" rangerifina var. alpestria, 
Flcerk 


• 


2026 


" cenotea, Scher , 




2027. 


" Botrytis, Hoflfm 




2028. 


« bellidiflora, Schoer 

" comuta, Fr 




2029. 
2030, 
2031 


« comucopiofdes, Fr 

" squamosa, Hofim 

" straminas ? 


• 
• 
• 


2032. 


« pycidata, Fr 




2033. 


" gracilis, Fr 


• 


2034. 
2036. 
2036. 
2037 


" gracilis, var. hybrida, Fr. . 
" furcata var. crispata, Fl. . 
« furcata var.subulata,FloBrk 
« ? 


• 
• 
• 
• 


2038 


" amaurocrcBa, Fr 




2039. 
2040. 


Baeomyces SBriginosus, Scop 

Biatora rufo-nigra, Tuck 


• 


2041. 


« decipiens, Ehrh 




2042 


" russula, Ach 




2043. 
2044. 


*« cinnabrina, Sommerl 

" artyta, Ach 




2045. 


" sphasroides, Nyl 




2046 


" globulosa 




2047 


Lecidea ? 




2048. 


Buellia. firco&rraDhica. 




2049. 


** parasema, Ach 


• 






« 
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2050. 


Hylographa p^rallcla^ Ach 


• 
• 


* 








• 




2051 


Coniocvbe furfuracea Ach 




2052. 






2053. 
2054. 
2055. 


Sphaerophonis globiferis, DC 

Umbellicaria eroHa, Ho£&n ? 

Endocarpon miniatum, Ach 


• 
• 
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The following is a Synopsis of the Total Distribution^ with the Number of 
Species and Genera of each Order : — 



No. 


Ordbrs. 


i 

1 


00 

1 

1 


s 

p 

> 


S 

l! 

SI 


s 
s 


PL4 


1 


1 

O 


1 
e 




DiOOTTLIDONBS. 




















1. 


Ranunculaceae 

Menispermftceas 


14 
1 
3 
3 
1 
2 
3 

17 
2 
1 
2 
1 
2 
9 
4 
3 
1 
1 
5 
I 
2 

3 
2 

1 

17 

16 

11 

1 

2 

6 

1 

2 

1 

16 
3 
1 
4 


68 
1 
4 
5 
1 
5 
3 

51 
3 

14 
2 
2 
2 

40 

12 
3 
1 
2 

11 
4 
2 
6 
6 
4 

81 

76 

48 
3 
3 

26 
2 
4 
1 

26 
4 
7 

19 


19 


29 


27 


24 


37 
1 


29 

1 


26 
1 


8 


Berbcridftcead ••• 


4 


4 

1 


1 






4 


NymphaBacece 


1 
1 
2 


4 

1 
2 
1 

23 
3 
7 
2 
2 
1 

12 


4 
1 
2 

1 
20 


4 


5 


SarraceniaceaB 


1 


8. 


Famariaceaa 


2 

2 

23 

1 
6 


4 
2 

27 

I 
10 


2 


2 


7. 


Papaveracese 


1 


8, 


Craciferaa 


13 


17 


16 


9 


Gapparidaceffi 




10. 


Violaceae 


3 


5 
1 

1 

12* 


7 
2 
2 

1 
11 

1 


5 


11 


Cistacese 


1 


1? 


Dro8erace83 






1 

1 

20 


1 


13 


Hypericaceae . , . .* 


1 

18 
10 

1 


1 

22 

7 

1 


1 


14 


CaryophyllaoesB 


16 


15 


Portulacacece * . 


1 


16 


Malvaceaa •....«... 






2 

1 

2 

7 

3 

2 

4 

3 

4 

43 

47 

11 




17 


Tiliacece 






1 

1 

5 

3 

2 

4 

3 

4 

18 

29 

10 


1 


18 


Linaceas 


5* 


1 
3 
1 


1 
4 


1 
3 




19. 


Geraniaceas , . 


4 


?0 


Anacardiaceae 

Vitaceffi 


1 


?1 






% 


22. 
23 


RhamnaceaB 

Sapindaceaa 


1 
2 


3 
3 


3 

1 





3 
2 


24. 


Polygalaceaa 


2 


25 


Legutninosae 


27 
22 
16 
2 
2 
6 
1 
1 


31 
41 
26 
1 
2 
9 
1 
2 


27 

33 

28 

2 

2 

7 


23 
32 
11 


19 


26 


RosaceaB 


32 


27. 


Saxif ragacead 


14 


28 


Crassulacead 


1 


29 


Haloragaaa 


2 
8 


2 

16 
1 
3 
1 

15 
2 
4 

16 


2 

9 


2 


30 


Onagraceas 


9 


31. 


Loasaceaa 




32 


Cactaceae 


.... 


1 


11 
2 
4 

16 




33 


Cucurbitaccaa 


1 


34. 
35 


UmbelliferaB 

AraliaceaB 


11 

1 
3 

a 


12 
2 
4 
8 


3 
1 
2 
6 


7 

1 

3 

11 


10 
2 


36 


Comaceaa 


4 


37. 


CaprifoliaceaB 


12 
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38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
60. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 



70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 



79. 
80. 



Rabiacese 

ValerianaceaB. . . . . 

Compositae 

Lobeliacete 

Campanulacese . . . 

Ericaceae 

PlantaginaceaB . . 
PluinbaginaceaB . 
PrimulaceaB .... 
LentibulaceaQ . . . , 
Orobanchacese. . . 
8crophulariace£e 
Verbenaceae .... 

Labiates 

Boraginaceso .... 
Hydrophyllaceae 
Polemoniaceas . . 
ConvolvolacesB. . 

Solanaceae 

Gentianacese .... 
ApocynacesB. . . . 
Asclepiadaceaa . . 

OleaceaB 

Aristolochiacece. 
Nyctaginaceae. . . 
Chenopodiacead . 
AmarantaceaB . . . 
Polygonaceae.... 
Elaeagnaceaa .... 

Santalaceaa 

Loranthaceaa.... 
Ceratophyllaceae 
CallitrichaceaB .. 
Euphorbiaceae... 
Empetraceaa .... 

Urticaceae 

CupuIiferaB 

Betulaceae 

Myricaceae 

Salicaceae 

ConiferaQ , 



MoMOOOTYLBDOinBS. 



Araceae. . . . « 
LenmaceflB 

81- I Typbaceas . 

82. NaiadaceaB 
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3 


2 


2 
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204 


24 


59 


52 


93 


130 


71 


44 
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28 


28 
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No. 



OfiDnts. 





It 

PQ CD 



08 



83. 
84. 
86. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 



98. 
94. 
95. 



96. 
9t. 



Alismacee .'. 

Hydrocharidaceas 

Orchidace® 

Amaryllidacete 

Iridaceas 

9milace«e 

LiliaceiB 

Juncaces 

Oyperace«9 

QraxiiineaB 

AoBoeiNia. 

Bqnlsetacead 

Pilices 

Ljcopodiacead 

AXOPHTTIS. 

MuBci 

Hepatic® 



5 

1 

29 

1 

4 

1 

39 

27 

145 

138 



319 
70 



14 



106 
10 



197 
46 



141 
23 



4 
1 

17 
1 
2 
1 

21 

19 
100 

84 



146 
31 



5 

I 
19 

1 

15 
11 
86 
40 



6 

27 
6 



95 
17 



SUMHABY. 

Dicotyledones 

Monocotyledonos 

Acrogenes 

Anophytes 

Lichenales 

Total 



101 
23 
89 
32 



1135 

401 

61 

389 

116 



369 

a7 

12 

116 

22 



691 
233 
32 
243 
100 



363 

124 

26 

96 

7 



412 
166 

26 
164 

11 



670 

267 

37 

128 

6 



472 408 



343 
49 

177 
58 



614 



2102 



615 



1199 



616 



777 



1103 



989 



200 
39 

12S 
59 



826 



The disti'ibution of the Anophytes and Lichenales is very far fix)m 
being correct, as I had no means of compaiing lists, scarcely anything 
having been done in these oixlers of late years. 

The plants collected will be numbered on the basis of the above cata- 
logues, 80 that in future collections reference may be made to it as a 
standard, until a more complete catalogue can be published. 
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EXPLORATIONS IN BRITISH COLUMBIA, 



GEORGE M. DAWSON, Assoc. E.S.M., RG.S. 

AODBIBU* TO 

ALFRED R. C. SBLWTN, Esq., P.R.S., P.G.S., 

DI^BQTOR OF TUB OBOLOOICAL tURTBY OF CANADA. 



Sib, — 1 beg leave to ijrosent herewith a report, giving in brief the 
reHuits of my exploration in British Columbia dui'ing the past season. 
Circumstances prevented mo from leaving Montreal till the 19th of July. 
Oa August 4th I reached Victoria, and on the 13th, left for the interior of 
the Province, in conformity with your instructions, desiring me to 
examine the countiy in the vicinity of the line adopted for location by 
the engineers of the Canadian Pacific Eailway Sm*vey. On October 30th 
I returned to Victoria, and have since been occupied in reviewing tlie 
work of the season, and in completing a collection of the products of 
the Province for the forthcoming Exhibition at Philadelphia^ A begin- 
ing has also been made in the detailed examination of the metamorphic 
rocks immediately surrounding Victoria. The results promise to be 
interesting, but are not yet sufficiently advanced to warrant any 
report 

I have to thank the gentlemen connected with the Btulway Survey, ^^ 
and especially, Mr. Mai*cus Smith, Mi\ J. Eobson, Messrs Gamble, "»«»<»• 
Jennings and Bell, and Mr. Glassey, for assistance and ready co-opera- 
tion, without which it would have been impossible, at the late season at 
which field work commenced, to have gone over so great an extent of 

country as has been traversed. 
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Route ponued. The route pursued from Victoria to Soda Creek, on the Praser Biver, 
in latitude 52° 30', is identical with that which you have yourself 
followed on sevei^al occasions, and over part of which Mr. Richardson 
has made careful measurements. My observations along the road were 
of a cui*sory nature, and I shall not attempt to add to what has already 
been written on this region. At Soda Creek, three pack-horses, two 
riding horses and the necessary equipments were procured, through the 
eflfoi'ts of Mr. Glassey, and on the moraing of August 23rd the Eraser 
Biver was crossed, and* a departure made for the Chilcotin, my party 
consisting, besides myself, of F. C. Eeeves and two Lillooet Indians. 
From Soda Creek, the ti*ail up the Chilcotin River was followed to the 
crossing place, thence to the intersection of the railway location-line and 
the Chilanco, and thence south-westwai-ds, following that line, to Tat- 
layoco Lake. From this place, after spending a few days in an examina- 
tion of the rocks, a route by way of Peterson and Tatla Lakes was taken, 
returning to the ci*ossing of the Chilanco, and thence following the 
location line noithwards, by way of Chizicut and Puntzee Lakes and the 
Nazco River, to the Biackwater River where crossed by the old Tele- 
graph Trail. Thence by a route parallel to the location line on the 
Chilacco River, but a shoii; distance east of it to Fort George, at the 
great bend of the Fraser River ; and from that place, in company with 
youraelf, to Quesnel Mouth, arriving there on the 20th October, the whole 
distance travelled over from Soda Creek, being about 420 miles. 

The geological examination of the district was necessailly of the 
nature of a reconnoissance. Exposures are, over considerable areas of 
unfrequent occurence; and the surface of the country is genei'ally 
densely wooded, confining exploration to the immediate vicinity of the 
tittil. It is, therefore, only intended to give the facta observed as 
succinctly as may be, without instituting comparisons with other 
localities, or attempting to 'draw general conclusions. 



Reckon 
examined. 



Character of the Country and General Description op Route. 

The region examined lies between the Fraser River and the Cascade 
range, the 52nd and 54th pai-allels of latitude ; and except where the 
Cascade Mountains are touched on, is a part of the geographical valley 
of the Fraser. It belongs in the main to the basaltic, or volcanic plateau 
of the interior, though in 'many places older rocks stand out above the 
general level of the igneous material, and in some instances appear in the 
valleys of the rivers, where it has been removed by erosion. 
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Opposite Soda Creek a very steep ascent is made, to the summit of the sod» owek to 

*' '^ Meldrum's. , 

terrace or bench, which here immediately overlooks the river, and rises 
to a height of about 340 feet above it ; or, taking the elevation of Soda 
Creek at 1,690 feet, 2,030 feet above the sea. In following the trail, south- * 

ward towards Biske's Creek, which flows into the Fraser a short distance 
above the Chilcotin, the route lies for the most part along the same high 
terrace; which for about twenty miles, or to Meldnim*s farm, is quite 
narrow. To the west the view is bounded by a range of rocky hills 
and cliflfe, which in some places closely approach the river. No water 
was found along this part of the trail, though it is constantly necessary 
to cross little ravines which notch the front of the terrace; the 
drainage during the dry season appearing to be entirely subterranean, 
through the porous diiftrmaterial. Fi-om Meldnim*s to Eiske's, the ^^JJ^w^ 
appearance of the country is much improved, the more or less rolling 
surface of the ten-ace spreads into a wide plateau, and belts of timber 
alternate with large patches of open prairie covered with luxuriant grass, 
giving a park-like aspect to the sceneiy. The average altitude is 
probably about 3,200 feet (1,500 feet above Fraser River.) The trees ^^^m. 
forming the woods, which are usually open, are, — Douglas fir, (Abies 
Douglasii,) of medium size, and scrub pine, (Pirms contorta.) Aspen 
poplar, various willows, roses, and Sheplierdia Canadensis^ form the under- 
growth. Solidagos and astere of several species abound, also a CasiUUia, 
(probably C. pallida,} Spvrcea betuli/oliaj at this date nearly past flowering, 
GerUia/na ama/rellay &alvum boreale past flowering, and a delicate species 
of Astragalus. In the meadows, in addition, appear Geramvm FremonUi^ 
Seuchera Richa/rdsoni ? and in some places Geum tri/lorum. The flora 
shows in many points a marked resemblance to that of the fertile region 
along the eastern slope of the Rocky Mountains, in the vicinity of the 
forty-ninth parallel, at a height of 4,000 feet ; and the vegetation appeared 
to be at about the same stage at a similar date in the two localities, 
comparing together the years 1874 and 1875. 

A rapid descent is made from the plateau to the lower bench, on 
which Riske's farm is situated. Its elevation is about 2,400 feet, but fine 
crops are produced with irrigation. These lower terraces and valleys 
appear to be not only wanner, but drier than the plateau above, and the 
vegetation changes considerably. Artemisia /tigida and A. Ca/nadensis 
become abundant, and Lynosyris, and here and there a stunted Cactris 
appear. 

From Riske's Ci'eek, the trail passes south-westward across the plateau Ri8k«*i crerfc 
to the northern bank of the Chilcotin Valley. The surface of the 
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country is generally open-prairie and is clothed with btineb-grasfi, 
forming a fine grazing and stock-raising region, for which purpose it is 
already partly occupied. At about nine miles ftom Eieke's the highest 
part of the plateau is reached, and from thence it slopes slightly toward 
the Chilootin, afltording a magnificent view south-^westwaixL Beyond 
the deep Chilcotin Valley, and rising gently in receding firom it, the same 
plain is seen to stretch for many miles, diversified with prairie and 
woodland. Then a bounding range of low hills, with gentle slopes 
wooded to the summits a^>eai*, beyond which the snow-clad peaks of the 
Cascade or Coast Mountains are seen at a great distance. 

About seven miles beyond the point at which Uie trail fii'st reaches 
the Chilcotin Valley, it leaves the plateau and goes down into the valley 
bottom, which it then ioUows. Opposite the *place of descent is a con- 
spicuous mountain, apparently in great part composed of limestone, which 
forms the southern side of the valley, and rises to a considerable height 
above the general level of the plain. Pi-om this place to the junction 
with the Chilcotin of Alexis' Creek^fifteen miles—the valley has a 
pleasing appeai'ance, being wide, and though in some places hommooky, 
with much level land, foiming hvosd terraces at a small height above the 
river. These are generally prairie-like and covered with buneh^rass. 
The vegetation of the lower levels of the valley, as a whole, resembles 
that of Biske's Creek, above mentioned. At Alexis' Creek, ai'e a few 
Indian houses, and farming on a very limited scale is attempted. On 
the night of August 25th a sharp frost was experienced, and on the 27th 
the tops of potatoes in the Indians' gai'dens were observed to be killed 
down. The area of cultivable land in this part of the Chilootin valley 
may be about 7,000 acres. The plateau above the river is here generally 
densely wooded, «tnd the rim of the valley from a short distance above 
Alexis' Creek, probably to its junction with the Fi^aser, is veiy definitely 
formed, by almost continuous cliffs of basalt. 

A mile and arhalf west of Alexis' Creek, the valley becomes narrowed, 
and almost gorge-like, a pmrninent hill, which may be called Battle 
Mountain, from an Indian legend associated with it, projeoting from the 
northern bank. Immediately west of this hill, high cliffs of colnranar 
basalt front on the river ; they are extremely ragged, and some of their 
softer layers are worn into caves, at a gi-eat height above the trail 
Beyond these, the valley again opens out, though not to so great a width 
as before, and about four miles west of Battle Mountain the Chilco River 
from the south-west, joins the Chilcotin in a pretty extensive flat — a fine 
view of the Cascade Mountains being obtained through the gap formed 
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by ita valley in the plateau. The Chilco is a rapid stream, several times 
the volume of that which continues to bear the name Chilcotin, and is 
filled with turbid milky water, no doubt issuing from glacier streams in 
the mountains. The Chilcotin, above this point "is clear, with brownish 
water, derived fi*om swamps and lakes. 

The Chilcotin valley, from the junction of the Chilco to the mouth of S^^^^^"®^ 
the ChilancG — ten miles — is not attractive. Though still wide, there is chiianoo. 
little meadow*land, the greater pai*t of the flat being occupied with 
swamps, bearing willow and alder bushes. The plateau above is thickly 
wooded. At the junction with the Chilanco, the •trail crosses the 
Chilcotin, and after passing through a meadow of quite limited size, but 
with gi'ass in some places three feet high and abundance of vetches, 
continues fob fourteen miles to follow the noi*th bank of the first named 
river at a greater or less distance, when it joins the located line of the 
Canadian Pacific Eailway. The Chilanco is at first a rapid brook, but 
becomes smaller, and soon shows long reedy pools, connected by short 
stretches only of running water. The country passed over is useless for q^^^ ^^^ 
agriculture, and with very small patches of grazing land. It is chiefly chiianoo riw. 
covered with a light gi*owth of Pinus contorta, the soil being sandy and 
gravelly. About four miles east of the crossing of the Chilanco by the 
railway line, Hie Hast low cliff of basalt is seen, and at the same time 
boulders of this rock become rare, and the general aspect of the country 
changes, its surface ceasing to be a nearly uniform plateau, and becoming 
diversified with rolling hills. 

Prom this point, a nearly level area of triangular form stretches west p,^,^ 
south-westward, the acute apex of the triangle touching the Chilanco JSdE^e'^*"* 
Biver, while its base reaches the flanking range of the Cascade Mount- ^^^ *^ 
ains, and its northern and southern sides are more or less perfectly 
defined by low hills, rising above the general level. This wide valley 
contains two nearly parallel depressions, the northern of which is the 
deeper, and is occupied by Tatla Lake, eighteen miles in length, and 
Long Lake ; the southern is not so uniform in character, but holds Eagle, „ 

_^^ Sontheni tier 

Bockhom, Loon and LeBlanc Lakes, from west to east. The drainage o'W"* 
of the whole valley converges eastward, and entei*s the Chilanco by the 
Tatla Lake Stream. The location-line runs by the southern tier of lakes, 
and following it westward, for the first few miles, the surface of the 
country is very gently undulating, with coarse sandy soil, supporting 
Pvnm corUortay which seldom attains eighteen inches in diameter. On 
approaching LeBlanc Lake, the countiy becomes rather hilly, and 
continues to have a similar appearance to the eastern end of Loon Lake. 
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No rock in place is seen, and the arrangement of the drift material ift 
evidently that of little modified moraines. The nearest point of the 
flanking range of the Cascades, is abont twenty-four miles distant 
Loon Lake, a mile ahd a-quarter long, has abruptly sloping banks of 
drift material, not distinctly terraced, but irregularly moundy. Its 
westeni end has been filled with detritus, and forms a marshy flat. 
From this place to the east end of Eagle Lake, the surface bears a similar 
growth of scrub pine, and has the same moraine-like character, which 
between Buckhom and Eagle Lakes, however, becomes much more dis- 
tinct. Loon Lake di'ains eastward, while Eagle Lake discharges north- 
westward into Tatla Lake, and in the intermediate region lie the Buck- 
hoi*n Lakes or ponds, These have no apparent outlets, but occupy basins 
and hollows enclosed in a very remarkable manner by steep, irregular and 
perfectly preserved moraine mounds and ridges, many of them transverse 
to the general direction of the valley. The division between Loon and 
Eagle Lakes may probably be entirely due to this heaped up material. 
For about a mile befoi'e reaching Eagle Lake, the trail winds among 
scattered rock masses lying in all positions, and some of them equalling 
small cottages in size. They are derived from the two rocky hills 
between which the eastern end of the lake lies, and of which the 
southern is a spur of the low range before mentioned as bounding the 
valley to the south. The banks of Eagle Lake are high, especially on 
the southern side, and the slopes, though apparently composed of drift 
material only, rugged and tree clad. Between the west ehd of Eagle 
Lake, and Cochin Lake, six miles south westward, the watei-shed sepa- 
rating the tributai'ies of thp Fi^asor from tho^e of the East Homathco, 
is passed over. The valley becomes quite narrow in one place from the 
enci-oachraent on it of rocky hills, but without attention it would hardly 
be known that so impoi*tant a feature in the general hydrography of the 
country existed there. Whitewater Lake occupies a depression near 
the summit, is suiTOunded by drift material, and has no outlet. It is 
lower than either Cochin or Eagle Lake. 

Tatla Lake, lying north of the line just described, is long and river-like, 
being seldom more than a mile in width though eighteen miles in length. 
It is enclosed between rather steep banks of drift-material eighty or one 
hundred feet high, and above the abrupt ascent the country on both 
sides slopes up veiy gradually as it recedes from the lake. The drift is 
apparently not of the nature of moraine matter, or has been subsequently 
modified by water. The north side of the lake is open and well covered 
with bunch-gi'ass, forming a good grazing region ; the south bank ifl 
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generally wooded. The plateau above is also timbered, chiefly with the 

scrub pine, and on leaving the immediate valley of the lake the soil is 

invariably found to be sandy and barren. The lake is narrowest and 

most closely hemmed in by its banks, at its eastern end, and for about 

five miles is quite shallow. The remainder of the lake is deep, and its 

western end has been partly filled in, forming an alluvial, though 

swampy flat several miles in length. The brook which runs through 

this flat probably has its source in Peterson Lake, a small sheet of PeierwrnLake. 

water about four miles west of Tatla Lake. Beyond Peterson Lake a 

rather extensive area of flat land, with good grass w, some places, 

stretches westward, and in a few miles the sources of the West Homathco Wfttenbed 

region. 

are reached ; the height of land between these waters, which flow to the 
Pacific directly through the Cascade Mountains^ and those tributary to 
the Fraser River, being, as before, inconspicuous, but characterized by 
driit-material and moraine mounds. The whole region from the cros- 
sing of the Chilanco to the eastern base of the mountains, shows little 
land which may be of value for agriculture, and no great areas even 
fitted for stock raising. 

Ketuming to Cochin Lake, the source of the east branch of the cochinuketo 
Homathco, the trail and located line follow the valley of the stream, 
along which there is a little good grazing land, south-westwaixi for nine 
miles; when the northern end of Tatlayoco Lake is reached, and at the i^oiayooo uke. 
same time, the eastern base of the first range of the Cascade Mountains. 
The lake has a general direction of S., 10*^ W., and with an average 
width of about a mile, stretches fourteen miles into the mountains. The 
elevation of the lake is 2,147 feet ; its watera are clear, and apparently 
very deep. The mountains on the west side rise steeply from the waters 
edge, and tower to a great height, with broken summits. The eastei*n 
side however, is less abrupt, though attaining, at a distance of one to two 
and-a-half miles from the lake, a height of about 2,000 feet. The mgh tenrnces. 
mountains hero are composed of stratified and fossilifei'ous rocks, and 
ftre not serried and rugged like those of the opposite shore, but more 
resemble a gigantic escarpment. They show well marked, though 
narrow terraces at several different levels, the highest being probably 
about 1,500 feet above the lake, or 4,250 above the sea. 

The Douglas fir is the most abundant timber of the valley of Tatlayoco ii(«. 
Lake, but does not attain a great size. In one place, the high-bush 
cranbeiTy {Vibumum pauciflorum) was found in abundance. Bunch- 
grass finds its western limit at the northern end of the lake. Near the 

western end of Tatla Lake cactus of very stunted growth was seen to 
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occur sparingly. Ekeagnm^ orgmtea wae obe^^ad forming thickets near 
Cochin Lake. 

Betuming again to the Chili»ico <»*088ing, and following the location 
line northward for four milee, Puntzee Lake is reached. It is wide at its 
HoaUiem end, but tapers rapidly north-westward, and is surrounded by 
sloping land, which, at a variable distance from the lake, rises ratber 
suddenly to the general level of the country. The soil of the upper 
levels is in general light and sandy, though occasionally clayey, and 
almost always supports a gmwth of scrub-pine. Some pretty, sloping 
bunch-grass meadows, however, stretch alcmg the shares of the northern 
p^t of the lake, but are quite limited in size. The vidley in whick 
Puntzee Lake lies, is seen to be continuous south-eastward to i^Mt of the 
Chilanco, and b^ond ; the Cascade Mountains lying between the two 
bi'anches of 1^ Homatboo-^forty miles distant — being visible from its 
northern end. The water, whatever its former covrse may have beeUi 
now flows north-westwwtl through Puntzee Lake to the upper part of 
the Ohilcotin Biver. Kear the northern end of the lake are some 
remarkable ridges and mounds, for which it is difficult to account, nnkes 
it be supposed thi^ the Cascade Mountain gladers stretdied ev«n this 
far at one period. 

Eight miles north of Puntzee Lake, the Chilcotin Biver is crossed, 
near its source in Chizicut Laka The intervening country is of the 
character usually met with above the more fei*t]le benches and bottoms 
immediately suirounding rivet's and lakes; being slightly andulaiing^ 
sandy and stony, and covei^ with an open growth of Fiwu» taniorta. 
Neai* Chizicut Lake the Chilcotin valley, now quite shallow, is of rather 
pleasing appearance, with some fine meadows* A few Indians were 
found camped hei'e, busily drying trout and a smalT species of white-firii 
for winter use. After crossing the stream, some fertile, and pretly 
extensive meadows, with occasional grassy swamps, are found in the 
vicinity of the Clinoh-in-tam*pan stream, but several miles before readi* 
ing Temapho Lake the country again becomies unduhyting and hilly» 
and is covered with a tangled growth of woods. The form of the 
Burfkce is, no doubt, due to the arrangement of the drift-matariai, as no 
rock in place is seen, though the ground is stony and boulder-strewn* 
Near Temapho liake is a pond or small lake without outlet, the watexs 
of which are unpleasanUy saline. 

Leaving Temapho Lake, which di*ains into the Chilcotin, in three 
miles the summit between that river and the Naeco is readied, at an 
elevation, according to the railway survey of 3,680 leet. It is marked 
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by an extremely perfect display of terminal and lateral moraines, Moraines, 
probably of local origin, though there ai*e no hills of great height in the 
neighbourhood. Tongues of ice from the south-east and north-west have 
at one period nearly met in this vicinity, and have piled up between 
them a mass of ti-ansported rubbish which now form/ the watershed. In 
their retreat, each has left a tier of more or less complete cresentic 
mounds, concave in the direction from which the glacier has come, and 
with the intervening hollows now occupied by swamps and ponds. 
Eight miles north-westward from the watershed, is a chain of lakes 
foimiDg the upper paiii of the Nazco, but before reaching these about 
a mile-and-a-half of very nigged countiy is passed over, being a 
moraine composed of large boulders and masses of basalt, thrown 
together in the utmost confusion. This appears to have been formed 
by the retiring glacier when it became low enough to receive the debris 
of the crumbling basaltic cliffs of the river valley. 

Fi'om Temapho Lake to this point, and three miles beyond to Tzazate J*^^ 
Mountain, in latitude 52° 30', the countjy is quite unlit for pastoral or 
agricultm-al occupation, as it is not only rugged, but covered with dense Pooroountiy. 
forest or tangled windfall and bruU. 

South of Tzazate Mountain, the Nazco Eiver is represented by a long 
succession of reedy pools and naiTOw lakes, with constrictions sepai'ating 
them, in which flowing water is found. Beyond Tzazate Mountain the Nuoo River 

from TsMRte 

nver takes a north-eastwaixi com'se for about nine miles, to the point of Mountain to 

• '*' Tautree Crook. 

entrance of Tauti-ee Creek. For about five miles the river valley is not 
in any place more than about a mile in width fi'om rim to rim, and is 
much encumbered by lateral moraines, composed of gi-eat masses of 
basalt derived from the low cliffs, which, in a ruinous condition, more or 
less continuously bound it. These moraines are often plastered up against 
the sides of the valley, but sometimes form long roof-like ridges, 
8epai*ated from the banks by nari-ow crevices, strewn with angulai' 
blocks and thickly wooded. Foui* miles below Tzazate Mountain, the 
Nazco Fall, which, according to i-ailway levelling, is forty feet in height, 
occui's; and below this, the river flows with a sluggish current for about 
half a mile in a deep cafion with perpendicular walls of basalt. JbYom 
the cafion to the mouth of Tautree Creek, the basaltic sides of the valley 
are very much broken, and their debris, probably in some places partly 
owing its an*angement to glacier action, strews the slopes, and gives the 
river an extremely desolate and gloomy appearance. The river valley 
w evidently the work of a much lai'ger stream than that now flowing in 
it) or has at one time had a more rapid fall, as it is not now deepening its 
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bed, but rather tending to fill it in, in this upper part of its course. 
The plateau above, wherever observed, is rough, stony, and thickly 
covered with scrub pine in various stages of growth and decay. 

Tautree Creek joins the Nazco from the east. Here the basalt is 
replaced by sandstone and conglomerate rocks, and from this point to 
the mouth of the Ciisbaco — joining it from the south-west twenty miles 
northward — it does not present the same rocky and forbidding character. 
Its banks slope more gently, and show comparatively little bare i-ock, 
and are often grassed, and but lightly clad with timber and brash. Some 
small glades and meadows with fine grass occui' along the sides of the 
stream ; but most of them seem to be subject to overflow in the spring. 
The aspen poplar forms thickets in many places. At Cinderella Moun- 
tain, however, there is a remarkable exception, the valley being for a 
short distance much nari'owed by cHAb, composed of both conglomerate, 
and igneous rocks. There is here a more than usually fine display of 
moraine mounds and ridges, which, though not in so rough a form as 
before, still continue to characterize it. Some of the ridges occupy the 
middle of the valley, and are parallel with its du-ection, and generally 
somewhat rounded or flat-topped in transverse section, while, longitudi- 
nally, they may either run some distance with a nearly level summit, 
and fall rapidly at the ends, or may slope away gently in both directions, 
forming ^ hog backs.* Some of these may be based on solid rock, but it 
seldom or never appears. Others are pressed against the sides of the 
valley, and from "a shai'p ridge-like top slope steeply both towaitis its 
centre and the bank. It may be diflicult in all cases to pi-ove that these 
last are not the result of extensive slips of the hillside ; but some of 
them are certainly not of this character. 

The Ciisbaco almost equals the Nazco in size, but when followed 
upward, rapidly gains a considerable elevation, and probably nses from 
lakes and ponds on the surface of the plateau at no gi*eat distance. 
From this point, the Nazco pursues a noi-therly course to its junction 
with the Blackwater, and its valley continues to present an appearance 
not dissimilar to that last described. While a gi-eat part of its area is 
occupied by ridges and benches of gi'avel and sand, generally covered 
with scrub pine, there are now. occasionally more extensive meadows 
with fine. grass along the nver side. Several small lakes and many 
depressions and. little enclosed valleys lie along, nearly parallel with the 
river, and between it and the steep banks. Some of these ai'e possibly 
formed by old lateral moraines, otheis the result of land-slips. Before 
reaching the Blackwater, the valley opens out considerably, aniJ the 
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benches are obsei-ved to become somewhat more extensive and regulai*. 
The Indian ti*ail from Quesnel to Ciuscus Lake crosnes the Nazco fifteen 
miles south of the Blackwater. The plateau on the eastera side of the 
river valley, is here of rather better character than usual, with some 
meadows and open woods with gi^asH ; most of the sui'face is, however, 
still covered with Pinus contorta^ replaced in damp hollows by dense 
groves of black spruce. A fine view was obtained fi*om a point a few 
miles west of the Nazco, on the Ciuscus Lake trail, from which it would 
appear that an extensive group of high, and sometimes rugged, hills 
occupies the country west of the Clisbaco, and that part of the Nazco 
immediately north of it. These hills are, without doubt, composed of 
older rocks, which project above the general level of the basalt. They 
are covered fi*om base to summit with dense coniferous forest. 
The Blackwater, above its junction with the Nazco, cames pi^obably BUckwater 

_ i . . 1 from mouth <rf 

four times the volume of water of the latter stream, but is easily N«a» to Upper 

Canon. 

foixlable in some places. The united streams fonn a considerable river, 
which, tm-ning abruptly from the former couree of the Blackwater, runs 
nearly north for about ten miles. The valley is wi^e and flat-bottomed, 
with occasional grassy meadows, but in general well timbered. The 
western seems, as a rule, to be steeper than the eastern bank, and the 
stream winds from side to side, and occasionally cuts into both, showing 
a gi-eat thickness of rounded gi^avel- deposits. A deep valley with h 
stiing of lakes and ponds follows nearly parallel to the nver, a short 
distance west of it, for some miles, and though now largely filled with 
drift-matenal, has the appearance of being a former channel of the 
river itself 

The blueberiy ( Vaccinium sp.) and white birch, seen rarely if at all 
since leaving the immediate neighbourhood of the Cascade Mountains, 
wei-e again met with in some abundance near the mouth of the Nazco. 

Where the Blackwator resumcH its wostwaixi course, it breaks through Blackwater 
a i-ange of high hills, which cross it with a nearly north and south ^^^ **^ 
direction. Its valley here becomes nariow and rocky, though seldom 
precipitous, and has been called the Upper Blackwater CaSon. On 
approaching the hills from the west the surface becomes more broken, 
and much angular rock debris derived from them is mingled with the 
drift. Pi*om the eastern slope of the hill, wheie the Bella Coola tiail 
commences its descent, after having reached an elevation of nearly 
1,000 feet above the river, — an extensive, and apparently nearly Level plain 
fevel plain is seen to stretch eastwai-d. It includes the country Ijing Blackwater, 
north of the Blackwater, about the southern sources of the Chilacco, and 



Digitized by 



Google 



244 



aSOLOGICAL SUBTSY OF OANADA. 



Blaekwater 
Valley and 
Lower Canon. 



Blaekwater 
Bridge to Fort 
GeoiKe* 



Fun-chaw LakeS 



IB bounded only by the mountains beyond the Prauer Biver, at a distance 
of twenty miles. Where crossed by the location line its average ele- 
vation is 2,660 feet, and it has all the appeai'ance of a region either under- 
laid by a soft or little disturbed formation, or levelled up with a gwat 
thickness of drift. On descending to the plain, the growth of timber ifl 
found to improve much, and groves of large Douglas firs frequently 
occui\ The surface is generally undulating, with a sandy or clayey soil, 
witli moist hollows supporting large alders, and might be valuable 
agriculturally in some places, if not too high. The valley of the Black- 
water is now of great size, and depressed at least three hundred feet 
below the genei'al level of the country. It is usually flat^bottomed, 
terraced along the sides in some places, and densely wooded, few good 
meadows appearing. It retains this character to the crossing place of 
the old Telegraph Trail, a distance of six miles. Below the bndge at the 
ci-ossing is the Lower Blaekwater Caflon, where the river again bi'eaks 
through older disturbed rock^, and flows for some distance between 
pei*pendicular rocky cliffs, more than 100 feet in height. I succeeded in 
getting from the fridge, eastwai'd, to within about six miles from the 
junction of the Blaekwater with the Fraser. The valley does not again 
open out, and hard rocks frequently occur near the margin of the river. 
As seen fi-om the Fi-aser River, it has the same gorge-like character at 
its mouth. West of the bridge thei*e is a very fine display of terraces at 
many different levels, which, near the caflon, successively approach the 
river and contract the valley. 

From Blaekwater Bndge to Foi*t George the direct trail, which crosses 
the plateau and ridges lying between the Fraser and Chilacco, was 
taken. The location line follows the Chilacco Valley in a nearly parallel 
direction at a few miles distance. Twelve miles north of the Blaekwater 
is Pun-chaw Lake, a pretty sheet of water nearly two miles in length, 
which, according to the Indians, discharges south-eastward into the 
Blaekwater. The intervening country is gently undulating, but becomes 
hilly towaixl the lake, and is thickly covered with scrub pine and DougUis 
fir of medium size. Passing for fourteen miles ftirther northward over 
a succession of mounds and ridges, probably for the most part composed 
of drift, a small running stream is reached, which, the Indians say, rises 
in two large lakes to the north-east, called Chus-wuz, and, after joining 
two other streams west of the trail, flows .westward into the Chilacco. 
Four miles beyond the brook is a very prominent rooky hill called 
Tsa-whuz, of which the probable height, by a single aneroid observation, 
is 3^240 feet, and which rises about 800 feet above the surrounding 
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country. Prom its summit a vory extensive view was obtained, view from 
Stretching eastward to the Fraser River is a triangular area of l^w and Mountain, 
nearly flat land, but in all other directions the surface is broken by 
hillocks and ridges. The whole country is forest-clad, mostly with 
coniferous trees of small or medium growth, but many limited patches 
of aspen poplar were very apparent from their bright autumnal tint. 
Tsa-whuz, though when viewed fi'om the south appearing conical, slopes 
gently away northward, its longest axis being N. 60° W. (Mag.) in 
direction. Besides the more prominent ridges, the general surface of the 
country is lumpy, the longer axes of all the elevations and depressions 
lying approximately north and south. This is especially apparent in 
the region immediately south of the mountain, where small ridges run 
8, 1° E., and ai'e very closely packed, the valleys between them being 
8tel|) and narrow. These minor elevations also very generally show a 
*ci*ag and tail' form, the longer slopes being, like that of the mountain 
itself northward. In some cases small surfaces of rock appear, but in 
general only drift material is seen. 

Six miles northward of Tsa-whuz the trail passes about a mile west of 
a large lake, known to the Indians as Nads-il-nich. Five miles further NW»-a-nich 
on the brook flowing from this lake to the Chilacco is ci^ossed, and in 
eleven miles Fort George, at the confluence of the Fi*aser and Nechacco 
Eivers, is reached. After crossing the second of two prominent ridges 
which lie one on either side of Lake Nads-il-nich, and run nearly north 
and south, the surface of the country slopes rapidly northward towaixis 
a low level horizon. The ridges, which do not here appear to have any 
veiy definite direction, are composed of well roundfed shingle, and the 
hollows intervening become larger in proportion, with a clayey soil, and 
support a dense growth of black spi*uce, with occasional large birches, 
balsam poplars and Douglas fii^s. There is continued evidence of 
approach to a region with greater rainfall in passing from Blackwater to Greater ndnfcoi 
Fort George. Mosses and various species of Lycopodium begin to grow 
abundantly in the woods, and a few miles before reaching Fort George 
specimens of Ledum latifoUum were seen for the first time. 

Surrounding Fort George is an area of probably fix)m 2,000 to 3,000 A»bieiwid 

Aibout Fort 

acres, elevated only about thirty feet above the Fraser Eiver, and GoorKe. 
bounded to the south and west by the escarpment of the high-level 
plain above. Such crops as have been tried succeed well. 
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Summary of Geological Observations. 

In giving an outline of the geological structui^e of the country 
traversed the rocks will bo aiTanged, as far as possible, under the 
provisional classification adopted by you in the report for 1871-72, p. 54. 
The region examined, though geologically interesting, presents great 
difficulties, owing to the tangled and almost inpenetrable character of 
the forest, by which great areas are covered, and the impossibility of 
satisfactorily connecting marjy isolated obsei*vations. 

Cascade Mountain Crystalline Series, — Eocks probably referable to the 
highly ciystalline gneisses, granites and diorites typically developed 
about Yale, were first met with on the line of this sammer^s exploration 
at the east end of Eagle Lake, and probably underlie a broad stretch of 
country, including the whole of this lake and Tatla Lake, with A^e 
exception of a small portion of its eastern end, and also stretch westward, 
probably to Peterson Lake, and perhaps down the valley of the West 
Homathco. South of this river they appear to underlie the eastern 
flanking range of the Cascade Mountains, and to form the floor of the 
anticlinal valley in which Tatlayoca Lake lies— at least as far as the 
northern end of the lake. They also, no doubt, occur extensively in the 
higher mountains of the range at this part of its course. 

Exposures over this area are, however, few. At the east end of 
Eagle Lake the rocks are highly crystalline homblendic, and sometimes 
gneissic mica-schists, of pale to dark grey colour. They have a somewhat 
spotted aspect, the mica or hornblende — ^generally dark in colour — being 
irregulai'ly mingled with white feldspar. Small veins of white quartz 
traverse them in all directions, but did not appear to hold any minerals, 
save occasionally those of the surrounding beds. Aocks very similar 
occur in the hills west of Eagle Lake, and appear to have there an 
east-north-east dip. On the north bank of Tatla Lake, eight miles west 
of the lower end, is an exposure of fine-grained, fissile, yellowish-grey 
gneiss, with a strike of N". 65° E., nearly on edge, and traversed by 
granitic and quartz veins. Six miles fVirther west a point projecting from 
the drift shows a dark, silky gneissic mica-schist fissile, on edge, with a 
strike nearly north and south, and holding veins of milky quarts. A 
short distance further west a small island in the lake appears to be 
composed of similar rocks, with a dip east-north-eastward. These last 
localities lie in the direction of the continuation of the ridge of a 
prominent hill south of Tatla Lake, which may be called Pilot Mountain, 
and is no doubt composed of i*ocks of the same series. The whole of tha 
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localities above mentioned must represent a single formation, though it 
may be questionable whether the rocks most closely^.i^semble ttose of 
the Cascade series as ordinarily developed, or the older granites, gneisses 
and mica-schists of No. VII. of the classification above refen*ed to. 

In a ravine west of Whitewater Lake, seen from a distance, and which other looBUtiei. 
cuts the eastern front of the flanking range, a considerable thickness of 
whitish and light-coloured rocks, probably belonging to this series, are 
followed in ascending order by red beds, and then by a great mass of 
dark rocks, the whole having* a high westerly dip. 

Three miles from the north end of Tatlayoco Lake, on the east side of 
the valley, a mass of pale and very compact syenite or diorite appears 
from below thePorphyrite series, which seems to rest on it unconformably. 
A similar rock is seen forming the lower part of the mountains on the 
opposite side of the valley, and apparently there also underlying the 
Porphyrites. 

Lower Cache Creek Group, — Eocks, probably of this group, are those 
which most usually form hills above the general level of the basaltic 
plateau, and appear to have, as a rule, a strike a few degi'ees west of 
north. They were first met with near Soda Creek, where they form, on Rockinear 
the west side of the Fraser, for some miles southward, a rocky ridge, 
which bounds the terraces immediately overlooking the river. Seven 
miles south of Soda Ci*eek greyish-blue compact limestone is fij'st met 
with, and continues for nearly two miles. The beds are inconstant in 
attitude, but in the main appeal' to be not far from horizontal, and are 
succeeded by cliffs of greyish, finely laminated quartzite of rather cherty 
appearance, and with faces lustrous from the development of a small 
quantity of some talcose mineral. They are in places decomposed to 
some depth, like the rocks of the Lower Cache Creek group in their 
typical localities, and from their dip may overlie the limestone. On Rocks on 

-^. , Ri8ke*8 Creek. 

Kiske^s Creek, a short distance above his farm, cliffs again show similar 
slaty rocks, unconformably overlaid by red ti'ap or basalt, with a gentle 
dip westward. Eight miles south-west from Riske's a rather prominent 
hill rises above the plateau. Its summit is rocky, and from its colour Limeetone huis. 
and the massive chai'acter of the beds, it is probably composed of lime- 
stone. Ten miles further west the mountain on the south bank of the 
Chilcotin, ah^eady referred to, is also foimed in great part of limestone, 
which, in some places at least, is grey, fine-grained, and almost resembles 
a marble. It has a general dip of wes1>-south-west. In the direction of 
its strike, southwards, there are some low hills, and another elevation 
?een to the noi-th-west, beyond the north bank of the river valley, may 
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probably also be on the continuation of the same outcrop. It furth^ 
seems not improbable that Alexis Mountain and other hills rising above 
the level of the basaltic plain, north and south of the western sources of 
the Nazco — and about thirty miles north-westwai-d from this place — may 
represent a northern extension of the same fold of the Cache Creek 
series; which may again appear, fourteen miles still furtJier north- 
westward, in the low hills between the Nafcco and Clusco Eivers. 

^^ Mount Palmer, on the north side of Puntzee Lake, is also probably 
composed of rocks of this series. As seen hear the lake, they are hard 
shales or slates, with compact fine-grained quartzite, and massive, slightly 
calcareous rocks coloured with epidote. Some of the quartzites are 
sub-translucent and cherty, and all the beds are much shattered and 
iron-stained. Dip N. 42"" W., < 52*=*. The direction is abnormal. The 
area between the western edge of the basalt and the east end of Tatla 
Lake, aifoi-ding no exposures, may conceal rocks of the Cache Creek 
group from the number of masses in the drift. 

r. The Lower Cache Creek rocks are probably i-epresented, as above 

stated, near the som-ces of the Kazco, but in following that river no 
further exposures of these beds are found, with the exception of a single 
locality eight miles south of the Blackwater, where a bluish, finely-bedded 
quartzite appears below the basalt. 

pper The upper caflon of the Blackwater, already referred to, seems to be 
excavated in rocks of this series, which, forming a range of high hills, 
cross the river valley nearly at right angles, with a breadth of about 
eight miles in the river bed. The stiike of the rocks nearly follows the 
direction of the range, being, where observed near the head of the cafion, 
N. 45° W., and very constant The dip is generally south-eastward, 
though the strata are often nearly on edge. The rock most largely 
represented near the west end of the cafion is a hard and fine-grained 
slate, of bluish-black colour, which does not seem to have saffered very 
intense metamorphism. It is traversed — as are all the rocks — ^by a 
multiplicity of jointage planes, and also by irregular veins of white 
calcite. It is f\irther intersected by occasional igneous dykes, which 
follow the bedding very closely, though sometimes departing from it 
sufficiently to show their intrusive character. The dykes are invariably 
decomposed superficially, assuming a pale dun colour, and are probably 
feldspathic. Toward that which is the upper part of the series here 
represented, unless overturn has taken place, the black slates become 
interbedded with rocks which seem to contain some serpentine, and 
occasionally with soft serpentinous schists, and hard green dioritic and 
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epidoiie bedd) some of which have probably been oontemporaneous 
volcanic products. A compact, white, impure dolomite was also observed, Dolomite. 
though not in great mass. It shows small cupreous stains throughout, 
and after the removal by acid of soluble carbonates, a coherent siliceous 
or argillaceous mass remains. An irregular conglomerate or breccia, 
with Pigments of a similar limestone enclosed in a blackish matrix, 
occurs at one place. 

Three miles above Blackwater Bridge rocks of this group appear in Bodnnear 
several localities in the bed of the river, pwtrudin^r through the Lignite Bridge and in 

i. .. rr., ..!,,; , the lower CMMMl. 

linrmation. Th^ are quartzitic, but appai^ently coloured with epidote, 
much shattered and traversed by minute chalcedonic veins. In one 
exposure they were observed to dip N. 16^ E., at an angle of 20*^. At 
Blackwater Bridge, at the head of ihe lower caiLcm, Lower Cache Creek 
rocks again appear, and in their general aspect and attitude much resemble 
those of the upper caflon. Serpentinous rocks are, however,. i*are, and 
^neous intrusions were not noticed; and while blackish ^aty rocks pre- 
ponderate, there is a large proportion of pale cherty quartsite, which breaks 
with an irregular conchoidal fracture, has a dull, wax-like lustre, and under 
the microscope is seen to be composed of clear quartz grains imbedded 
in a formless siliceous matrix. The whole formation is in beds of no 
great individual thickness, and is much shattered by jointage plaoes, and 
impr^nated throughout with iron pyrites, so that when exposed to the 
weather, surfaces are almost always covered by a film of iron oxide. 
Calcite veins do not occur, but small seams of quartz, often containing, 
iron pyrites, abound. About fifty yai'ds below the bridge, on the 
80uth side of the river, occurs a remarkable material, simulating in its 
appearance and relation to the suiTOunding rocks, a bed of anthracite Bed with 
ooal. It is black in colour, and divided by cleavage planes and slicken- ^bon. 
sided surflEuseB, into small rubbly fragments. On heating to redness, the 
small percentage of carbon bums out superficially, a strong sulphurous 
odour being at the same time evolved, and a coherent whitish or reddish 
mass of l^e original form and size remains. The rocks in this vicinity have 
a general dip westward, at angles of 45^ to 70°, but are so much broken 
and disturbed, that it is almost impossible to see the time position of the 
CDoly layers with reference to them. There are innumerable small 
Anita, and the beds are not only vertically but horizontally displaced in 
fsrions directions, and show evidence of it in the bending of the edges 
of Ihe strata against the fault lines. The general strike would carry the 
ijBily beds across the river, but on the north bank they are scarcely 
. ilOd^iaBAble, and have either been pinched out by mechanical violeipce or 
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the outcrop concealed by faulting. The coaly layers, besides forming 
well marked beds, seem to follow some of the faulting cracks in thin 
streaks ; and have probably been ground into them during the movement 
of the rocks. There appear to be two beds of this material on the south 
bank of the river, but this may be due to repetition consequent on the 
disturbances above mentioned. The greatest observed thickness was 
about ten feet, including a few quartzose intercalations. These beds 
are only of interest as showing the possibility of the occurrence of true 
coals in these old rocks in some other locality. The south-eastern con- 
tinuation of these rocks, forms a range of hills stretching towards Quesnel 
Mouth ; while north-eastward, their strike, combined with the abundance 
of more or less angular fi*agments of similar appearance in the drift of 
the plateau, leads to the belief that in this direction also they underlie a 
considerable area. 

A more-detailed examination of the rocks here included in the Lower 
Cache Creek gitpup, in localities better fitted for that purpose than those 
I have visited, may possibly lead to their subdivision and reference to 
several formations; at present, in the absence of fossils, it is only 
possible to group the rocks of the several localities on lithological 
grounds, and by the degree of metamorphism which they have expe- 
rienced relatively to other beds. 

Porphyrite Group. — This name may be provisionally employed to 
designate a series of rocks, chiefly feldspathic and often porphyritic, 
'though also including diorites of varied texture, the reference of which 
to any of the groups formerly defined, seems uncertain. They are best 
seen about Tatlayoco Lake, whei'C they overlie unconformably the 
Cascade crystalline rocks, and appear to underlie the beds of the Jackass 
Mountain series. The whole of the rocks of this group seem to be of 
igneous origin, though some of them may owe the arrangement of their 
material to water. At the outlet of Tatlayoco Lake, on the eastern side, 
a fine-grained, pui'plish feldspathic rock occurs, which is followed, in 
ascending oi*der, by a great volume of pale-greenish diorite, compact, 
but very imperfectly crystallized, and, in the arrangements of its con- 
stituents, resembling a metamorphosed fragmental rock. Two miles 
northward, and probably much higher in the series, a compact dull 
bluish or purplish porphyrite appears. The niati*ix is homogeneous, 
and contains small glimmering feldspar crystals scattered through it. 
It is scai'cely fusfble, even in thin splinters, under the blow-pipe, and is 
probably orthoclastic. Here also occurs a rock similar in colour to the 
last, but distinctly brecciated. The fi*agments and matrix are both 
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porphyritio, with white feldspar crystals, and slightly calcareous. The 
matrix seems to have been vesicular in places, and shows irregular lines 
of flow, the whole having the aspect of the scoriaceous surface of a 
lava bed in a metamorphosed state. Half a mile from the lake up 
Cheshee Creek, rocks of the same series, and probably overlying the last, 
were again found. Some beds here resemble a dull red quai*tzite, but on 
close examination, ai'e seen to be fine-grained porphyrite, in which very 
small whitish feldspar crystals are thickly scattered in a pui'plish-red 
matrix. Other beds, with a similar colour, have an almost earthy frac- 
ture, and appear to consist of. indumted feldspathic mud, in which very 
few distinct crystals have been developed, A homblende-porphyrite was Hombiende- 
also observed, forming a very compact rock, in which dark hornblende 
crystals, with whitish feldspar particles, are scattered in a purplish 
mass. Most of the rocks ai*e here much jointed, and in the cracks, epidote 
in thin films constantly appears. They are distinctly bedded in this 
place, and dip N. 65^ B., < 35® ; an attitude which would appear to 
place them conformably below the Jackass Mountain series of the higher 
parts of the mountains of the vicinity. In following the shore of the 
lake northward, I'ocks of the porphyrite series are again found, with a 
similar relation to the Jackass Mountain beds, at its upper end, and 
probably form the greater part of the low range of hills extending to 
Cochin Lake. They ai*e, however, much broken and disturbed in this Disturbed 
neighbourhood, and in some places rocks belonging to the upper series '^**°* 
were also seen, and it is even possible that these may preponderate. In 
Prospect Creek, seven miles north of the lake, the strata are more than 
elsewhere confused and bi-oken, and are traversed by many small quartz 
veins. Here men employed in the Railway SuiTey found abundant 
* colours * of gold in the drift. 

• Fix)m the quantity of fragments of rocks referable to the Porphyrite other localities 
group in the supei-ficial deposits along the eastern slopes of the Cascade ^^^^ 
Mountains, it is probable that it occurs in many places in that range. 
It appears extensively in the mountains on the west side of Tatlayoco 
Lake, and, also, probably, in the flanking itinge between Tatlayoco 
and the West Homathco Valley. Mr. Tiedemann, of the Railway 
Survey, has given me a number of very characteristic specimens of 
n>cks of this series, collected between Middle and Twist lakes, on the 
West Homathco. Five miles from the east end of Tatla Lake, beds 
apparently belonging to this group occur in one place, and though not 
observed in contact with the micaceous rocks of this region, undoubtedly 
overhe them. The rocks seen are compact greyish hornblende- 
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porphyrites, and a dulj greyish-purple amygdalodal porphyrite, in 
which, besides well-developed felspar crystals, there are many small 
chalcedonic particles filling cavities. 

Rocks of this series, also probably characterize a considerable length 
of the Nazco Valley between the Clisbaco and its mouth, and though 
the exposures ai*e too few to allow any very precise definition of their 
area, it ha« been approximately represented on the map. Their relation 
to the Jackass Mountain beds cannot here be ascertained, the junction 
being covered by horizontal basalt flows. About six miles north of tlie 
confluence of the Clisbaco, they ai-e see^ in several places, and are 
generally pretty typical porphyrites of bluish-grey and red colours. 
They are often brecciated, sometimes very coarsely, the matrix and 
included fragments being, however, generally almost identical in compo- 
sition, and the sti*ucture of the rock masses sometimes scarcely apparent 
till weathered. In one place they were observed to dip S. 22° W., at angles 
of about 45° ; at another, southward < 60°. In many of the exposures 
these rocks are crumbling and rotten, and, like all the beds of this 
vicinity — including parts of the overlying basalt — seem to have undergone 
considerable change from the action of thermal springs, or steam, 
rendering it difficult, in many cases, to distinguish between the older and 
newer volcanic products. In one place, in a porphyrite with a compact 
red base, the feldspar crystals are represented by a soft, yellowish, 
granular material resulting from their decomposition. From the drift, 
it is probable that these porphyrites may occur largely in the mountains 
west of the Nazco, at this place. Further north, though pebbles 
and boulders of these rocks were often found in abundance, the rocks 
in place were not seen, unless it be supposed that a compact diorite of 
imperfect crystallization, and somewhat peculiar appearance, found 
near Tsa-whuz Mountain on the ti*ail to Fort George, belongs to this 
horizon. 

On the Chilcotin, the hill named Battle Mountain is a remarkable 
mass of volcanic products, chiefly brecciated, which underlies the basaltic 
flows, and probably belongs here: Many varieties of igneous rocks are 
represented, but they ai*e nearly all more or less typical porphyrites. 
In some instances the whole mass is of a uniform dull red or blue 
colour, and extremely compact, while in other beds the fragments 
included are much more varied, and they hold, besides portions of 
volcanic rocks of many dififerent tints, pieces of siliceous and slaty 
material, appai'ently derived from strata of ordinary igneous origin. In 
most cases the fragments are angular^ but in some beds many are woll 
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rounded, whether jfrom the action of water or friction in a volcanic vent 
does not appear. In the lowest bed seen, which besides showing many 
small fragments, is irregularly blotched or mottled with dai'ker spots, 
impressions of plants are found, but are not sufficiently well character- ^**^*^2J**"" 
ized for determination, though there can be no doubt as to their vegetable *»«»^. 
nature. They are indicated on the surface by rusty patches, from the 
decomposition of pyintes which has gathered around them, and generally 
show parallel stination or ribbing, like that of lai'ge sedge-like leaves. 
They have not been derived fi'om any of the older rocks included in the 
breccias, as they appear without any traces of a former matrix. A 
very remarkable rock seen in one place may be called a slaty hornblende 
porphyrite, and has probably been a fine felspathic mud. It is bluish- 
grey and very fine-grained, but shows throughout small imperfect 
crystals of white felspar, and scattered hornblende crystals, acicular and 
black. Thin splinters are easily ftwible before the blowpipe. The beds 
in Battle Mountain dip north-eastward at various angles. 

The exact position of the beds of the porphyrite group must remain stmgg^hicai 
a subject for future investigation. Though they have been observed in ^•-SJ^ 
one place to pass in apparent conformity beneath the Jackass Mountain 
rocks, this may merely have been the result of local accident, or folding 
together in the same synclinal. In some cases it may be difficult to 
distinguish these beds from those of the basaltic series above, but thej are 
in general very different, for though seldom or never quartzose, they ai'o 
invariably more acidic than the rocks of the great horizontal flows of 
the interior. I can haixily doubt that these porphyrites lie betweeh the 
Lower Cache Creek and Jackass Mountain gi-oups, but whether they 
should be attached to the base of the latter, or considered as a part of 
the former, or an independent series, cannot yet be decided. 

Jackass Mountain &roup, — ^The words used in describing the first Cretaoootwage 
examined and typical beds of this gi'oup in the Eepoi*t for 18'7l-'72 (p. 60), Mountain beda, 
apply almost without alteration to its representative in the vicinity of 
Tatlayoco Lake ; but the discovery of fossils in the i-ocks of the latter 
locality, now allows the age of both to be determined as lo^er Cretaceous, 
of the hoidzon of the Shasta group of the Californian geologists. 

Along the eastern shore of the lake these rocks, as already mentioned, Qoartiites and ^ 

# .f / conglomerates of 

appear to overlie those of the Porphyiite series. They dip eastward, or Tat&yooo Lake, 
away from the anticlinal axis in which the lake lies, and form, at a short 
distance from its eastern margin, a rampart-like wall of mountains from 
2,000 to 3,000 feet high, and twelve miles in length. The beds near the 
water^B edge dip at a greater angle than those seen in the tops of the 
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hills, but in the same direction, and the series is no doubt conformable 
thix)ughout, the upper beds being, however, nearer the centre of a 
synclinal and showing a greater development of conglomerates. The 
rocks may be described as being compact bluish-grey quai'tzites or hard 
sandstones, and conglomerates of all grades in regard to size of particles, 
associated with blackish or dark coloured slaty and shaly beds, which 
recur frequently at different horizons. Great fragments of highly 
fossiliferous quartzite strew the lower slopes in some places, but fossils 
were only observed in situ about 2,000 feet above the lake, where they 
are found not only in the quai-tzite but in black shaly beds. The general 
strikcLof the rocks coincides in direction with the axis of the valley, down 
which very heavy glacier ice has travelled, and it is highly probable that 
the Hotter shaly beds may bear a larger proportion to the quartzitcs than 
now appears, as thei*e ai*e extensive hollows following the strike in 
which no exposures occur. Many of the beds are somewhat calcai'eous, 
and some of the shales ai*e dark coloured from carbonaceous matter. 
Together with the marine fossils, in some layers sui-faces are found 
covered with obscure plant impressions, like fi-agments of stems or 
blade-like leaves. No indications of coal were, however, observed. The 
thickness of the entire series, as shown on the east side of Tatlayoco 
Lake, probably does not fall short of 7,000 feet. 

Beds of this series also seem to occur in many other places in this 
vicinity. The mountains on the south-east ||ank of the East Homaihco, 
some miles below the lake, have an appearance like that of those just 
described. A mountain two miles west of the lower end of the lake is 
capped by similar rocks dipping south-westward; and a broad-topped 
summit, probably seven miles distant, seen up the valley of the Ottai-aeco 
glacier stream, also seems to be in great part composed of these rocks, 
with a similar dip. It is fVirther probable from their appearance, as seen 
from a distance, that at least the upper pai*ts of the flanking ranges 
between the north end of Tatlayoco Lake and Peterson Lake, and west 
of the latter locality, consist of these rocks, and that they are very 
extensively developed in the eastern portion of the Cascades, in this part 
of their course. 

The Jackass Mountain beds were next seen on the Nazco River near 
the mouth of Tauti'oe Creek, where they appear from below the basalts, 
firat in the river bed, but gi'adually rise till at about picket 3,000 
(C.P.RS.,) they foi-m the tops of the banks of the valley, the basalt 
disappearing fix>m its vicinity; where liAt found on the tml they are 
greyish-blue and pale red sandstones and conglomerates, the red tints 
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local, and due no doubt to the action of the basalt flows above. Two 
miles below Tautree Ci*eejc the sandstones on the east side of the valley 
were observed to dip N. 45° B., < 15°., while on the west they appear 
neai'ly flat. Ten miles further on similar beds dip N. 85° W., at low 
angles. A mile and a-half beyond, on the west bank, they dip about 
S. 45° W., at very low angles. At Cinderella Mountain, the beds are 
well shown, the conglomei'ates forming a prominent cliffy with a dip of 
S. 85° B., < 35°. A short distance below this point basalt aeain comes 
down to the level of the river, but about a mile above the mouth of the 
Clisbaco, a small exposure of shattered whitish quailz rock, very fine 
grained, appears below the basalt, and about two miles up the laat 
named stream a dark altered shale occupies a small area. These do not 
resemble the rocks of the Jackass Mountain beds elsewhere seen, but • 
have been provisionally classed aa such, the sti*ata of this part of the 
Nazeo having been, as already mentioned, much altered by heated 
waters. 

Beds correlated with the Jackass Mountain group thus occupy about oenend 
eighteen miles of the Nazco Valley, with an unknown breadth. The ^bSS^ *^' 
rocks ai*e much like those seen about Tatlayoco Lake, but are not so 
much altered, and dark coloured shaly and slaty beds rarely appear. 
The lower pail of the series is probably not^here exposed. The pebbles 
of the conglomerates ai'e well rounded, and in many cases consist 
almost entirely of the compact quartzites of the Lower Cache Creek 
group, which must have been fully metamorphosed before these beds 
were laid down. The sandstones in many localities would afford good 
building material, and are easily accoHslble in the river banks. No fossils BufldingBtone. 
were found in any part of this area. 

Disregarding the overlying basalt, the Nazco Valley is probably an 
anticlinal hollow in Lower Cache Creek beds, in which this area of 
Jackass Mountain rocks — and perhaps also the porphyrile series — is 
pi;pBerved, i*esting at low angles on the nearly vertical strata. 

The Lignite Crroup, — ^Assuming that the beds of this group invariably 
xmderlie the basalts, it is the next in ascending oi-der. It is much more 
recent in appearance than any of the othei-s, and is undoubtedly 
Tertiary. 

Di'ifb lignite was found in several places along the Nazco River below Drift lignite. 
Cinderella Mountain, but was nowhere seen in place. It also occui^s in 
great abundance on the Blackwater, in the upper cafion, and may probably 
oxiHt in place below the basalt flows west of the range of Lower Cache 
Creek hills. Large masses of drift lignite were also observed on the 
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MT Biackwater in scvei'al placcs on this river above the bridge, m small exposures ; and 
though fossil plants occur, beds of lignite were not observed in connection 
with them. The rocks are light- coloured, chiefly pale greenish and 
greyish-white, and 'generally quite fine grained, constituting fire-clays, 
which are sometimes massive but often thin-bedded. Soft sandstones, 
and occasional beds with small pebbles, also occur. Some layers are 
highly dialomaceous, a species of Melosira, like M. variant being most 
abundantly represented All these beds rest uncomformably on a rugged 
sui'face of Lower Cache Creek rocks, which often pi*otrude through them 
into the superficial covering of drift-sand and gravel. The beds of the 
lignite group are for the most pai't horizontal, but besides slight original 
irregulai7ties in deposit, are sometimes gently incEned at various angles, 
in some places dipping as much as 20^. Obscure vegetable impressions, 
stumpe in «t<u. resembling roots or branches, are common, and in one place two stumps 
evidently standing where they grew, but now tilted witi^the including 
beds, were obsei'ved. They have been silicified, the wood being repre- 
sented by a sort of wood-opal of brownish colour, with cavities holding 
light, yellowish, ashy flakes of silica. The beds turn up ix>und the 
stumps and thin out towai'd them. The seed of some species of conifer, 
with that of a maple and other plant remains, were founci in neighbour- 
ing exposm*e8. 

These beds appear to have been formed in swamps and lakes separated 
by hills of Lower Cache Creek rocks, and no doubt vaiy much in 
character in the different basins thus enclosed. They probably underlie 
a considerable portion of the level country sti*etching eastward firom the 
hills crossing the Biackwater at the upper cailon, but the whole region 
is so thickly covered with di*ift that it is at present impossible exactly to 
define theii* area. Some of the lignites found in loose blocks are much 
superior to those seen about Quesnel ALouth, and theii* appearance, 
together with the occurrence of stumps in place, gives reason to hope 
that beds accumulated on the area of growth, and not composed of diift 
timber, may be found. The actual elevation of these beds above those 
of Quesnel is about 330 feet. 

Much dinft lignite also occurs on the bars near the confluence of the 
Nochacco and Fraser ri vol's. About three miles below Port Greorgea 
small exposure of the lignite formation is seen, and it is probable that 
other patches of its clays and carbonaceous beds ai'e pi-esei-vod in 
hollows of the older i-ocks in several places between Fort (Jeorgo and 
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Quesnol. Fmm Quesnel to Soda Creek many good expoflures of thia 
formation occui*, and, at low water, beds of lignite are seen in several 
places. These have not been examined. 

The lignite-bearing formation of the vicinity of Quesnel Mouth has wp^^^ ^ 
already been noticed in the Eeport for 1871-72, p. 58. Along the foot Quwnei 
of the bank of the Fraser Eiver, in front of the town of Quesnel, a con- 
sidei'able thickness of beds is shown. The lowest seen are situated 
about a mile above the confluence of the Quesnel with the Fraser Eiver, 
and consist of impure lignites and clays, with layere of soft sandstone 
and ironstone concretions. These are followed in ascending order by 
clays and arenaceous clays of pale-greyish, greenish and yellowish tints, 
with a general southward or south-westwai-d dip at low angles. These 
fill the ti-ough of a shallow synclinal over which the town of Quesnel 
stands. On the south bank of the Quesnel Eiver, the impure lignites and cbMtwterof 
associated beds, first mentioned, rise again to the surface, and in some 
sections of fifteen or twenty feet the lignite may constitute about one- 
sixth of the whole. It is not, however, in well-defined beds, but inter- 
stratified throughout with clays, and appears to have been deposited in 
the foiToa of drift-wood by somewhat rapidly flowing water, and is not so 
pure as to be of any economic impoilance. Small spots and drops of Amber, 
amber are dbundant in some layers. 

The general position and relation of the lignite beds to older and 
newer deposits at Quesnel is i-epresented in the section opposite, a more 
complete description of which will be found on page 263. 

Half a mile below the mouth of the Quesnel Eiver, on the east bank of combustion of 
the Fi-aser, a ruined clifl" about 100 feet in height, is fonned by the 
lignitiferous zone just described, with the addition of some of the over- 
lying beds seen at Quesnel To^vn. The section given on pp. 58, 59, in 
the report above mentioned, was measured near here. From the greater 
part of the cliff the lignite has entirely disappeared by combustion, and 
the clays and sands have been baked, and caused to assume various 
shades of red and yellow, which give the exposure a very remarkable 
aspect. Rocks resembling ordinary brick, and biscuit porcelain, are 
most abundant, but some of the layers are semi-vitrified, and others 
containing much iron, have melted to a vesicular slag. The general 
appearance of the section, and the nature of the products of combustion, 
is precisely that of many localities in the lignite-bearing formation of 
the Upper Missouri, and elsewhere where similar action has taken 
place. 
Plant remains are found in some beds of the Quesnel lignite series, as 

S 
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mentioned in the report above referred to. Additional interest now 
attaches to the formation, from the discoveiy of a thin layer, in which 
the remains of several species of insects are very perfectly preserved. 
A section is given below showing the beds fujsociated with this insect 
layer, which occurs in the left bank of the Fi-aser, at the town of 
Quesnel, and forms a member of the series overlying the main 
lignitiferous zone. 
The beds ai*e as follows, in descending order : — 

FBR. IN. 

1. Sands and arenaceous clays, light coloared and whitish, 

regularly bedded 20 

2. Grey sand 1 

3. Grey arenaceous clay, thin-bedded 11 9 

4. Ferruginous sandstone, nodular and irregular 1 

6. Fine grey clay, distinctly bedded 2 

6. Fine yellowish-grey clay 2) 

7. Very fine greyish and greenish-white fire-clay, in thin 

layers, with coniferous and angiospermout leaves, seeds, and 

insect remains 8} 

' 8. Carbonaceous clay, or impure lignite, in many places seen 

to be composed of matted leaves, mingled with clay. ... 2 
9. Arenaceous clay, yellowish-grey, and much divided by rusty 

cracks, pretty distinctly bedded, but in thick layers. . , . *13 

10. Coarse yellowish-grey arenaceous clay 4 

11. Grey arenaceous clay with small siliceous pebbles, probably 

derived from rocks of the Lower Cache Creek group .... 1 6 

12. Grey arenaceous clay 2 

13. Coarse grey sand, with occasional flattened masses of lignite 

6 inches to 1 

14. Coarse sand and gravel. A rusty irregular layer, about. ... 6 

15. Yellowish clay 2 6 

16. Greyish clay 4 

65 4 

The section is traversed by two small faults, and similar unimportant 
dislocations occur in other parts of the lignite formation of this vicinity. 
The highest beds of the section dip at an angle of about 22*^ in a 
direction oblique to that of the bank. ' The upturned edges of the beds 
have been ei-oded, and are covered by the gi*avel and sand deposits of the 
river valley. 

Such a section as this cannot be affirmed through any considerable 
thickness of beds to represent an unbroken sequence in time; but 
supposing those layers immediately surrounding the insect and plant 
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bed to do RO, the analogy of the deposits with those which might 
represeat a single season, in the pi*esent condition of the country, is 
striking. In some oozy creek, or estuary, of one of the existing lakes, 
the coarser deposits of the summer flood— consequent on the melting 
snows of the mountains — might be succeeded by a mass of the fallen 
leaves of autumn, which, as the season became more severe, reducing 
the flow of water, and, at the same time, the quantity and size of the 
constituent particles of the sediment, would be followed by the few 
remaining leaves and insects, now so distributed as to be sepai'ately 
recognizable. The insects from bed No, 1 of the above section were 
ti*ansmitted to Mr. S. H. Scudder, of Cambridge, Mass., who had kindly 
consented to examine them. Mr. Scudder's very interesting report on 
these remains is insei-ted separately, as an appendix to this. 



Principal Dawson, who has kindly examined the plants from Quesnel ?^^ ^* 

PiindpiJ 
DawBon. 



and Blackwater, Airnishes the following list and notes ;- 



PLAVT8 FROM QUBBMIL. 

Acer. Species represented by a leaf, resembling a smaU leaf of A. grosBedentatum^ 
Herr, of the European tertiary. To this species it may not improbably belong. 

JuffloM nifelloj Hr. This plant is also found in Alaska, and is a near ally of J. biUniea 
of the European tertiary, and of the modem J. nigra, or black walnut 

Juglansy sp. Nuts found in association with the above, and probably its fruits. They 
are allied to those of Juglana nigra^ and resemble those called J. nux-tauriemis by 
Brogniart, which are found with remains of J. Biliniea. 

Cargoy sp. A nut, probably representing an undescribed species. 

Coiianea Ungeri, Hr. Found also in the tertiaries of Alaska and Qreenland, and a 
near ally of the modem C. pumUa of North America. 

Dombyopsit Islandica^ Hr. This plant is found also in Iceland, but may eventually 
require to be referred to some other genus. 

Fagut Feronim^ Unger. Found also in the Miocene of Europe and Alaska. 

PUUanut aeeroides, St. Known also from the miocene deposits of Europe, Qreenland, 
Mackenzie River, and Spitzbergen. 

Quereut pteudocastanea, €k>ep. Found also in European and Alaska Miocene. 

Quereus, sp. 

Betula, sp. Nearly agreeing with B. pritca, Ettings., but with slightly cordate base ; 
perhaps the same species as that identified by Heer with J?.|>rt«ca in Alaska. 
Many specimens of the samara of a birch are associated with this leaf. The out- 
line is round, emarginate at apex, with two mucros, seed slender, inflated above ] 
width about 3 mm. A tri-lobed bract, with the central lobe much the longest, 
also occurs. 

Fn^^ arUipofij Abich. Found also in Alaska, 
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Nordemkoldia borealiSj Hr. Pound in the Spitzbergen Miocene. A plant of uncertain 
affinities^ which may, perhaps, eventually be included in the genus Dioapyros^ 
represented in the Tertiary of Greenland. Fruit 

PoptUus arctka^ Hr. ? 

Rhamnus, sp. 

Rhamnus, allied to R. cUaternoides^ Hr., but an undescribed form. 

Nyssidium. 7 

Taxodium, f 



BedB probably 
Miooono. 



General 
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igneous flowi. 



Western limit of 
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PLANTS FROM BLAOKWATBR. 

4eery Sp. Represented by a large winged seed, about two inches long, but very 
imperfectly preserved. Probably A. maeropterumf Hr., a species found in the 
Alaska Miocene. 

Sequoia Lanffsdoffii, 

Taxodium occidentale, Newberry. 

Thtif'a. Not determinable, but allied to Th. interrupta of Newberry. 

Pinw. Two species represented by small winged seeds. 

Castania Ungerif 

Fajut like F. Feronim. 

Diospiros Alaskana, Sch. ? A leaf. 

The collections are not large, nor the specimens very perfect. It may, 

however, be considered certain that tlie formations of Blackwater and 

' a 

Quesnel containing these plants are Tertiary, and probably not very 
different in age. The plants from the Quesnel beds are, to a great 
extent, identical with those from the " Miocene *' of Alaska, as described 
hy Professor Heer, and they also have points of resemblance with thoSe 
of Bellingham Bay, as described by Newberry. Whether the age of these 
beds Is Miocene or somewhat older, may, however, admit of doubt. 

Basaltic Series. — These i-ocks, though occupying the greater pai't of 
the region examined, do not offer many points of special intei'est. 
Where the best sections are found they are seen to consist of several or 
many horizontal or over lapping flows, which are sometimes very 
distinctly columnar, and may be either compact or vesicular in texture. 
With the exception of those areas of older rocks protruding through 
them, or exposed in the river valleys where they have been cut away, 
they extend from the lower portion of the Chilcotin River, first examined, 
westward to that part of the Chilanco duo south of Puntzee Lake ; on the 
Chilco, to a point a few miles west of the 104th meridian — according to 
information received from Mr. Cambie — and on the Chilcotin itself may 
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stretch to Chizicut Lake, and thence extend north-westward, their 
boundaiy nearly following the Clusco Eiver for some distance.. They 
characterize the greater part of the Nazco valley and the plateau 
extending east and west from it, and probably reach the western slope 
of the range of hills ci^ossing the Blackwater at the upper cafion. Bast 
of this range, on the Blackwater or in its vicinity, basaltic rocks were 
not seen in place. Tsa-whuz Mountain, on the Fort George trail, may 
probably be an putlyer of this series, though its rocks are by no means 
characteristic. 

The rocks exhibited in these flows are usually true basalts or dolerites uthoiogic»i 

•^ character of 

of various textures, and from iron-grey to dark greenish and nearly ba«atic seriet. 
black colours, and often contain much olivine. The vesicles ai-e com. 
pai*atively seldom filled with infiltrated minerals, though near the sources 
of the Nazco they are almost invariably so, the material being pale 
chalcedony, passing over in some instances to chiysopraze. In this 
vicinity, and near Cinderella Mountain, some beds are wacke-like and 
scoriaceous j and the soil of the watei-shed region between the Nazco and 
£ae-zae-coh, on the Cluscus Lake trail, seems to be almost entirely 
composed of fine rusty pumiceus fragments. 

Glactation and Superficial Deposits, — Many facts given in the prelimi- 
nary general account of the country might have been included under this 
head; the following in addition may be recoixied here, though the 
present imperfect knowledge of a region so much broken and diversified 
as British Columbia may not allow them to be connected by theoretical 
explanation. 

The rocks of Tatlayoco Lake valley were obsei-ved to be strongly qj^^^jj^ gtrution 
glaciated. Near the northern end of the lake furrows wer^ found to run 
N. 10*^" B., and at the southern extremity, N. 12*^ B. ; in both cases 
parallel to the axial line of the valley. Traces of glaciation were noted 
on several parts of the surface of the basaltic plateau, in two localities 
well presei'ved. About four miles north of Biske's farm, west of the 
Praser Eiver, striation has a direction of nearly true north and south, 
the approximate elevation being 3,350 feet. Near the northern edge of 
the Chilcotin Valley — also on the summit of the plateau — at an approxi- 
mate elevation of 3,650 feet, very distinct grooves run N. 2° W., or S. 
2® E., being trausveree to the present great gorge of the river. In one 
place in the bottom of the Nazco valley, evidence of glacial funx^wing is 
pretty cleai', the dii-ection being N. 10° W., or 8. 10® B., nearly that of 
the valley itself. Tsa-whuz Mountain, between Blackwater bridge and 
Fort George, though of an easily decomposed rock, has pi^eserved glacial 
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striation very perfectly on a slightly overhanging surface of basalt, near 
the very summit. The general direction indicated is a few degrees west 
of south, or east of north. Its summit is also hollowed with oval depi'es 
sions, some of which hold small ponds of water, and their longer axes 
have a similar direction. The pi*obable altitude of Tsa-whuz is 3,240 
feet ; its situation has been already described. 

The supei'ficial deposits met with seem to be divisible into three main 
classes, which may be thus described : — 1. Clays, or arenaceous clays, 
forming low hills, or covering them so that I'ock exposures do not 
appeal*, with large and small stones and bouldera, generally rounded ; 
seldom seen in section ; occuring west of the basaltic plateau and 
in many places over its summit. 2. Terraces and benches, often forming 
broad plains, and observed to occur at all elevations up to about 4,200 
feet. These are extensively developed at various heights between 3,000 
and 4,000 feet in connection with the basaltic plateau, and also about 
Tatla Lake independently of its support. Formed chiefly of gravel, 
shingle and sand, with large boulders at or neai' the surface. 3. Distinctly 
recognisable momne mounds and ridges, in relation to present river 
valleys ; the contained i*ock fragments mostly well rounded and water- 
worn. There appears to be some evidence to show that this and the 
preceding class were of contemporaneous origin, or very nearly so. 

In composition, the drift generally shows a clear i-elation to subjacent 
beds, and angulai* fragments are seldom found but in the immediate 
vicinity of exposures of the same rock. Boulders of the highly crystal- 
lino light-coloured granitic rocks typically developed in the Cascade 
Range, occur over all parts of the region examined, though some- 
times rare, ^d seem to characterize all elevations up to at least 4,000 
feet. 

Over all parts of the basaltic plateau, fragments of basalt and 
accompanying ix)ck8 are very abundant. Westwaixl from the crossing 
place of the Location Line and Chilanco Eiver, they become scarce, and 
near the mountains are quite rare. Following ^the Line noi'thward from, 
the same point on the Chilanco, and obliquely entering the basaltic 
region, I'ounded ft*agments iii'st appeal* in some abundance on the west 
side of Puntzee Lake, and culminate in size and number about the sources 
of the Nazco. The sui-face of the range of hills crossing the Blackwater 
at the upper cafion with an elevation of about 3,500 feet, are thickly 
covered with drift-material, irregularly deposited. The boulders and 
gravel are chiefly of the rocks of the hills themselves, of which the 
smaller specimens are often well rounded. TheiH) is also, however, much 
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basalt in large angular masses, and occasional samples of rocks of the 
Jackass Mountain and Porphyrite series. 

The rivers heing rapid and liable to heavy floods, the material of the River drift. 
gravel bars is often considerably different from that of the surrounding 
drift deposits. In the Blackwater neai* the bridge, fragments of the beds 
seen in the upper cafion abound, specimens of porphyrites of many 
different varieties, probably fi*om the Porphyrite series, occasional pieces 
of Jackass Mountain rocks, basalts, rare boulders of Cascade granites, 
with partially roimded fi^agments of the hard clays of the lignite form- 
ation are also found. The section opposite page 25T show^ the relation of section at 
the superficial deposits to the lignite Tertiary and the Fraser valley. It 
is drawn from measm^emente made by Mr. Webster, and your own notes. 
The gravels at E. may very probably be the repi'esentatives of the 
yellow gravels of the Blackwater, &c., while the white and grey clay beds 
at J^., though not well seen in the bank, were supposed to belong to 
the Lignite Tertiary series. ' 

The lowest portion of the thick detrital deposits underlying the plain Yellow gravels 
near Blackwater biidge, when exposed by the river, are found to consist of Blackwater. 
nearly horizontal sands and sandy clays, with conglomerates containing 
small pebbles, chiefly of Lower Cache Creek rocks, all very compact and 
sometimes as hard as the underlying beds of the lignite formation. 
Where the two formations are in contact, however, the overlying beds 
are seen to rest unoomformably on those of the lignite gi'oup, and to 
contain rolled fragments of their hardened clays. The two series of beds 
are hei*e also easily distinguished by colour, the gravels and sands above 
being darker and generally yellowish. A short distance below Black- 
water bridge, cliffs, nearly 100 feet high, are formed of these gravels* 
and near the base a few specimens of wood were found imbedded. The 
wood is partly pyritized but is not dark coloured like that of the lignite 
beds. Above these hard yellowish sands and pebble beds, and on their 
worn surface lie the ordinary gravels of the river valley. 

High banks of similar matenal occur along the Fi^aser Eivor in uJSJf?!^* 
several places between Fort George and Quesnel, where, though genei'ally 
horizontal, they are sometimes aftected by false bedding on a veiy large 
scale, or slight foldings subsequent to deposit The material of the 
gravels is generally small and subangular, and is chiefly derived from 
Lower Cache Creek rocks, the pyi-itous character of which causes them 
in some places to assume rusty colours, like the decomposed parts of the 
Cache Creek series itself. Sections on the Fraser show over 200 feet of 
these beds. They are sometimes seen to be overlaid by pale brownish 
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and yellowish-brown sand and clay beds of earthy appearance, though 
with some layers of gi'avel. These occasionally rest with an appearance 
of conformity on the yellowish gmvels below, but often fill eroded 
hollows in them, or lap round elevated masses. In the Gi*eat Slide above 
Quesnel full^ 200 feet, of earthy beds belonging to this group must 
be exposed. On them rest gravels formed by the river itself when at a 
higher level, and sometimes finer deposits of river diift. 

It is quite probable that the yellow gi*avels above described pass below 
the basalt flows, and are, therefore, pre-glacial. This relation has not, 
howevej', been ^ actually observed, as in the case of the very similar 
gravel deposits opposite Quesnel, above described. 

On the Nechacco near Fort George, and between Quesnel and Soda 
Creek on the Fraser River, very extensive gravel deposits are shown in 
numerous fine sections. These differ considerably in their character and 
appeaiance from the yellow gravels and may probably form a portion of 
the true drift deposits. These gravels are seen neai* Quesnel to overlie 
the lignite formation uncomformably, and to hold large rolled masses of 
the lignite coal. 

Ti*avellod pebbles of altered sedimentary rocks occui* to the summit of 
Tsa-whuz Mountain. On its northern slope, and ridg^ north of it, many 
bouldei*s are lodged, some of Cascade Mountain granite, others apparently 
of Lower Cache Creek ix)cks, and also for the first time, a considerable 
proportion of * Quaiizite drift,' consisting of whitish, purplish, pinkish and 
yellowish compact or saccharoidal quartzite, and precisely resembling 
the material designated by this general name in my " Eeport on the 
Geology and Besoiu-ces of the Region in the Vicinity of the Forty -ninth 
Parallel." In continuing i^ithwai-d, and descending towaitl Fort 
George, this quartzite mateiial soon largely preponderates, forming 
mounds and ridges of clean well-rounded shingle. Specimens of all the 
other rocks previously seen on the plateau, are still, however, found. 
The contour of the countiy, with the position of the southern edge of the 
* Quartzite drift,' would seem to indicate that at the time of its transport 
and deposit here, an extensive sea covered the flat land to the north. 

Calcareous tuflf, or travertine, occurs in several places on the ChilcotLn 
as a recent deposit, and was observed to hold pebbles like those of the 
dinfl in one locality. On the Nazco, in a lateral ravine five miles 
below the mouth oi the Clisbaco, a mass of this material over twenty feet 
thick appears. Since its deposit the stream has cut a new channel 
thi'ough the travertine and underlying rock, and the gravel beds of the 
brook at a higher level are seen in section below the calcareous mass. 
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The travei-tine shows both compact and poi'ous vaiieties, and holds 
imbedded many sticks and logs, which are unchanged. Where the 
wood has decayed, passages ai'C left, which ai*e inhabited by a species of Nitw. 
marmot, and from the decomposition of the excitement of these animals, 
nitre has been formed, and fills many of the little holes and cavities as a 
white gi-anular powder. This material has since been examined by 
Mr. C. Hoflfmann, who finds it to consist almost entirely of potassic 
nitrate, with small quantities of nitrates of soda, lime and magnesia 
and traces of a sulphate and chloride. In the event of railway construc- 
tion, this calcareous deposit would be useful as a source of supply of 
lime in a region which is otherwise apparently deficient in this sub- 
stance. 

I have the honor to be, 
• Sir, 

Your obedient servant, 

GEORGE M. DAWSON. 
Victoria, B. C, 

February 22nd, 1876. 
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MR GEORGE M. DAWSON'S REPORT. 
THE INSECTS 

OF TBI 

TERTIARY BEDS AT QUESNEL, 

BY 

SAMUEL H. SCUDDBR 

t 

The fossil insects obtained by Mr. George M. Dawson in British 
Coiombia, are .better preserved, as a general mle, than any that have 
been obtained from other Amencan localities. Naturally, little of a 
general natui-e can be said o^ so small a collection, bat one cannot fail 
to be struck by the almost entire absence of Coleoptei-a, while the facies of 
the Diptei^a seems to be very diflTerent fi'om that of any other known 
locality, whether in Europe or America. Besides fragmentary indetermi- 
nate remains, of which no mention will be made, there are twenty-four 
species, or more, which can at least be referred to families. It is remark- 
able that, where we may speak with confidence fix)m the perfect state of 
the specimens, no two individuals belong to the same species. In deter- 
mining the atoities of the Diptera, I have been gi*eatly assisted by the 
hints and criticisms of my fnend, Edwai'd Burgess, Esq. 

HYMENOPTERA 

FORMICIBiB. 

Formica arcana. — A single fragment of a wing (No. 10 a), exhibiting, 
however, all the important pails of the neui-ation, is to be referred to 
the genus Formica (s. str.). Pimpla senecta lies on the same stone. The 
discoidal cell is of medium size, subquadrate, a little broader below than 
above ; the single closed cubital cell is about three times as long as the 
discoidal cell, being a little produced (to considerably, less than a right 
angle) at the tip, where the transverse vein, coming obliquely ft-om the 
stigma, strikes the cubital vein exactly whei'e it branches, forming a 
minute stigma, from which four veins radiate almost symmetrically; the 
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wing is of a uniform, faint fuliginous colour, the stigma of medium size, 
darkest along its lowest border, and all the veins dark, the scapular 
vein even black, and margined on ite apical half with testaceous. The 
wing is 3 mm. in width, from the anal emargination to the base of 
the stigma, and the tip of the basal intemomedian cell is 4*25 mm. 
distant from the apex of the closed cubital cell, making it probable 
that the entire length of the wing was nearly 12 mm. 

EypocUnia obUterata, — There are two specimens to be refen*ed to 
Hypoclinia, and both are very fragmentary. One (No. 8) consists of 
the partial remains of the wings of one side overlapping ; the other 
(No. 14) of similar remains, but so faintly impressed on the stone that 
some of the veins cannot be traced at all, and since in all essential 
featui^es it agrees with the more distinct fragments, I have considei-ed it 
as belonging to the same species, although it is of slightly greater size. 

The essential portions of the fore wing remain, showing the neumtion 
to be that of Hypoclinia ; the second cubital cell is ti*iangular, and the 
vein which mai'ks ita outer limit arises fi*om the upper branch of the 
cubital vein a little beyond the cross-vein depending from the stigma ; 
the discoidal cell is of about the same size as the second cubital cell, and 
is subquadrate, the vein marking its outer margin a little curved, and 
the apex of the cell itself separated by but a short space from the base 
of the second cubital cell. The scapular vein is more dai'kly coloured 
than the othere, and a faint fuliginous cloud appeal's to surround the 
rather dark stigma. Length of fi-agment of wing 5 mm. ; distance 
from base of wing to tip of stigma -4 mm. 

Aphcenogaster hngceva, — A single very obscui'e and fragmentary speci- 
men, and its still more obscui'C reverse (Nos. 33, 33 a) ai^e the sole 
representatives of this species; they exhibit a crushed and confhsed 
mass of head, thorax, legs and antennaD, and the larger part of a single 
front wing, apparently of a male. The wing is faintly infumated, 
especially beyond the stigma, and the stigma itself is only a little deeper 
hi tint ; the wing is also covered very sparsely with excessively delicate 
and very short raici-oscopic bail's. The cubital vein forks beyond the 
discoidal cell by only one-thii-d the width of the latter, and both the 
^eins run to the tip of the wing, although very faintly ; this cell is 
shaped exactly as in -4. Berendti Mayr, found in amber, and is distant 
from the scapular vein by only half its width ; the costal margin of the 
wing is more convex beyond the stigma than in the amber species 
mentioned. The base of the wing is lost, but its probable length is 
t lum., and its greatest breadth is 2*3 mm.^ length of stigma *8 mm. 
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Pimpla saxea. — This species is represented by a single specimen (No. 
31), presenting a shattered thorax, the fii^st foui* abdominal segments 
viewed fi'om above, and the front wing. These abdominal segments are 
pretty uniform and regular, rather sti'ongly convex, pale testaceous, 
with a broad, blackish fuscous, baaal, transverse band, occupying fully 
one-third of each segment; the segments are quadmte, broader than 
long and smooth. The metathorax is pale testaceous, and very deli- 
cately scabrous. The wing is uniformly hyaline, or shows the slightest 
trace of infumation, especially at the extreme tip, and is uniformly and 
rather sparsely covered with microscopic haii*s, averaging '04 mm. in 
length in the thiixi median cell, seated upon little chitinous annuli *008 
mm. in diameter; the veins ai'c black, and the basal part of the 
stigma black, but beyond it is dark fusco-castaneous ; the castaneous 
portion (lying beyond the tip of the first median cell,) is three times as 
long as bi*oad, extending half way down the upper boixier of the first 
subcostal cell ; the third costal cell is comparatively narrow at tip, and 
the tip of the wing is somewhat pointed ; the vein separating the areola 
or second subcostal cell, fi'om the thii-d costal cell is partially obliterated, 
and the areola is rather small, subquadrate, broadest at the open side ; 
there is the slightest possible trace of the lower extremity of the vein 
separating the united fii-st subcostal and second median cells, but the 
vein bordering the upper side of the third median cell is perfect through- 
out ; the vein separating the third and fourth median cells is gently 
curved, subsinuate and partially obliterated in the middle. Length of 
fragment of body, 5*5 mm., length of wing, 8-75 mm., breath of wing 
beyond stigma, 2*9 mm., gi'eatest width of thiid costal cell, -35 mm. 

Pimpla senecta, — ^A single specimen and its reverse (Nos. 10 b and 12), 
show little beside the greater part of the fi'ont wing, and the tip of the 
hind wing; crushed chitinous masses repi'csent parts of the abdomen, and 
perhaps of the thorax ; the wing is uniformly hyaline, with the slightest 
possible trace of infumation next the base, and is profusely co veiled with 
tapering mici*oscopic hairs, averaging '065 in length in the third median 
cell, seated upon minute chitinous annuli -01 in diameter; the veins are 
black, or toward the tip and on the hind wing castaneous, and the 
sti^a is dark testaceous ; most of the stigma is broken, but enough 
remains to show that it is apparently not so broad as in the other species 
here described, and it extends less than half-way down the upper border 
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of the first subcostal cell ; apically the thiixi costal cell is comparatively 
broad, and the tip well rounded ; the vein separating the areola from 
the third costal cell is neai'ly obliterated, and the areola is rather small, 
and shaped as in P. sdxta ; there is no trace whatever of the vein separ- 
ating the united first subcostal and second median cells, although the 
vein above the thiid median vein is bent where it should join it, as in 
the preceding species ; the same vein is partially obliterated in the 
middle of the portion below the first subcostal cell ; tlie vein separating 
the third and fourth median cells is strongly curved, subsinuate and 
distinct throughout. Length of wing, 8*4 mm,, breadth beyond the 
stigma, 2*4 mm. ; greatest width of the third costal cell, -4 mm. For- 
mca arcana lies on the same stone. 

Pmpla decessa. — The remains of this insect (No. 9 a) consist of 

crushed thorax and abdomen, and the two wings of one side of the body, 

superimposed; upon the same stone, at a slightly higher level, is the 

specimen of Boletina sepulta. The thorax and abdomen are entirely 

crushed and black, but the last segment of the latter beare the closest 

possible resemblance to the abdomen of the male of Pimpla instigator 

Fabr. The wing is uniformly infumated, and the margins of the anal 

excision inftiscated ; it is covered very profusely with short mici*oscopic 

tapering haii*s, more iiTegularly distributed than in the other two species 

described, averaging in the third median cell 03 mm. in length, and 

seated on chitinous annuli varying in size, some being but half as large as 

others, the larger ones measuring about -OO? mm. in diameter; the veins 

are black, and the large triangular stigma almost as dark, a little paler 

toward either extremity ; the stigma is about twice as long as broad, and 

extends more than half-way down the upper border of the first subcostal 

cell, the vein being partially obliterated beyond it; the thii-tl costal cell is 

rather narrow apically, although the tip of the wing is pretty well 

rounded ; the species may readily be distinguished from those described 

above by the shape of the areola, which is pretty regularly quadi*ate, 

twice as long as broad, and has the vein next the third costal cell 

obliterated only at the ends ; there is no trace of the vein separating the 

united first subcostal and second median cells, and the vein separating 

these cells from the third median cell is bent in the middle, and nearly 

obliterated in the middle half; the vein separating the third and fourth 

median cells is strongly curved, not at all sinuate, and slightly 

indistinct at its upper extremity. Length of fi-agment of body, 8*5 mm ; 

length of wing, 7*7 mm ; breadth of same beyond the stigma, 2*6 mm ; 

Potest width of third costal cell, -27 mm, 
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BRAOONID^ 

Calyptites (nov. gen.) 

This name is proposed for a genus of fossil £i*aconicl®, which seems 
to be distinct from any described living forms. It is i*elated to Calyptus, 
but differs fi*om it, in the neuration of the front wings, mainly in the 
shortness of the first submedian cell, the division between which 
and the second submedian cell, lies much before the lower extremity 
of the first median cell ; and still more in the shape and position of the 
first subcostal and second median cells ; the vein which separates them 
is in straight continuity with that separating the second subcostal and 
third median cells, so that the subcostal cells and the median cells lie 
in parallel lines along the longer diameter of the wing; the second 
median cell is scarcely more than half as large as the first subcostal cell, 
subquadrate, bix)adest below ^ the fii*st subcostal cell is angulate, but 
broadly oval, its larger diameter along the wing almost twioe as long as 
broad. 

Calyptites antediluvianum. — Represented by a single fore-wing (No. 7) 
in perfect preservation. It is unifoiTnly and scarcely infumated, the anal 
cell decidedly fUliginous, the stigma also fuliginous, and centrally 
infuscated ; as preserved on the stone, the veins are pale and delicately 
edged with black, and accompanied by a very narrow and delicate 
infumated margin, especially in the basal and lower halves of the wing; 
the median vein does not reach the margin of the wing next the anal 
excision, but bends and runs in a straight course to the outer boi-der ; the 
second median cell has numerous brief shoots fix)m the nervui'es along its 
lower and outer margins, and one is found at the middle of the upper 
margin of the second subcostal cell, and another below the middle of the 
vein separating the fii*st and second subcostal cells. Length of wing, 6 
mm. ; breadth of the same beyond the costa, 2*1 mm. 

DIPTERA. 

OHIRONOMIDiE. 

There are several fragments of flies in the collection, which most 
be referred to this family, but the parts which are preserved are so 
uncharacteristic that nothing further can be said about them. They 
generally show a lateral view of the thorax and abdomen, sometimes 
accompanied by obscure fragments of wings (Nob. 18, 21),, with no 
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important parte of the nenration ; in one instance, with the larger pari 
of the legs (No. 18), and again with the head and indications of the 
antenn» (No, 27) ; still othere are pup© (Nob. 22, 23, 25, 26), and 
apparently all are to be refeiTed to this family. 

MYOBTOPHILID^. 

All the species found belong to the groupof Mycetophilin©, as definad 
by Winnertz. 

BdUtina sepiUta, — A fragment of a single wing and a portion of the 
abdomen i^epresent this species (No. 9 b). It is accompanied by Pimpla 
decessa. The wing is moderately broad, and faintly fuliginous; the 
costal, auxiliary and fii*8t and second longitudinal veins are heavily 
impressed, broad, black, and devoid of the microscopic haire which 
miiformly cover the membrane of the wing and the other veins; these 
latter are faintly impressed, slender and testaceous. The costal vein is 
bristly; the base of the wing is broken, so that only the tip of the 
auxiliary vein can be seen, which terminates on the costal margin 
scarcely before the small transverse vein ; the latter is conspicuously 
oblique, directed from above, downwai-d and outward; the first and 
second longitudinal veins are pretty strongly curved downward at tip ; 
the veins below these fork a little fui*ther out than in the scheme of 
Boletina, as figured by Winnertz, and the sixth* longitudinal vpin termi- 
nates jast beyond the junction of the fourth and fifth longitudinal veins. 
Length of fragment, 3*75 mm. ; estimated length of wing, 6 mm. ; 
breadth of wing, 2-15 mm. 

Brachypeza abita. — ^This species is represented by a single specimen 
(No. 3), and its reverse (No. 16), in which the wings and an obscure 
and detached fragment of the abdomen are present. The wing appears 
to be devoid of markings. The auxiliaiy vein does not fau'ly impinge 
upon the firat longitudinal vein, but bends towaixi it and then vanishes ; 
in other respects the neuration of the base of the wing is precisely as 
figured by Winnertz for Brachypeza ; so, too, are the origin, course and 
position of all the principal veins and the cross-vein, but the branches of 
the fifth longitudinal vein unite perhaps a little flLi*ther from the base, 
vix: scarcely nearer the base than the point of separation of the united 
third and fourth longitudinal veins fi'om the second ; the sixth longitudi- 
nal vein is peifectly straight, and terminates quite as far from the base 
of the wing as the small transvei*se vein ; the anal vein is regularly curved, 
about as long as the sixth longitudinal vein, runs parallel to the border 
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beside it, and terminates on the lower margin. Length of wing, 4 mm., 
breadth of same, 1*35 mm. 

Brachypeza procera, — ^The single specimen of thjs species (No. 4) is 
in a very faiv state of preservation, almost the entii-e neuration of Uie 
wings being preserved, as well- as fragments of the body and other 
appendages. The wings are fuliginous, more deeply next the costal 
boixier. The neuration of the extreme base is Idst, and the remainder 
diffei"S from that of Brack, ahita only in the lower half of the wing ; the 
bmnches of the fifth longitudinal vein unite nearer the base than in 
that species, resembling, in this respect, the illustration of Brachypeza 
given by Winnertz ; the lower branch curves strongly toward the tip, 
diverging unusually fi'om the upper branch ; the sixth longitudinal vein 
is straight, and runs far past the forking of the fifth vein, fully two- 
thirds the way to the margin of the wing ; the anal vein curves but 
gently, and appears to vanish before reaching the margin of the wing. 
Length of wing, 3*5 mm ; breadth of same, 15 mm. 

TricJumta Dawsoni, — A very well preserved though fragmentary speci- 
men (No. 6) must unquestionably be referred to this genus, and is named 
for its discovei'cr. The greater part of one wing, the basal half of the 
other, including between them all the characteristic parts of the neuration, 
with crushed fragments of the thorax and abdomen, make up the 
remains of the creature* The veins of the wing are black, especially 
the upper ones, which are heavily marked ; the wing is covered with 
mici-oscopic haira, and slightly infuscated throughout, but on the apical 
quarter becomes dark fuliginous. The neumtion agrees in every 
particular, to the minutest degi^ee, with the figui^e of Trichonta given by 
Winnertz, excepting that the fifth longitudinal vein forks considerably 
neai'er the base, and the sixth longitudinal vein extends further into the 
middle of the wing. Estimated length of wing, 4-'75 mm., breadth of 
same, 1*85 mm. 

DOLICHOPODID^. 

A single specimen (No. 11) must be referred to this family, and 
appai-ently to the genus Dolichopus (s. str.), but so little a fragment 
of the insect is preserved, that no specific description can be given. 
The specimen is preserved on a side view ; the head, thorax and abdo- 
men can all be distinguished, together with the upper portion of one 
of the wings, attached to the body, but in a reversed position. The 
structure of the male abdomen, peculiar to the Dolichopodid®, is indicated 
by some obscure markings beneath the apparent tip of the abdomen, 
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while the first and parts of the second and third longitudinal veins of the 
wingB indicat<j its generic relations, although, of course, with some 
question. ^ 

ANTHOMYII)^ 

Two species unquestionably belonging to this group, are referred 
hesitatingly to the genus Anthomyia, although they probably shouid 
not be generically associated. This is the only genus of Quesnel Dip- 
tera which has befoi*e been stated to be found in a fossil state, three 
species having been referred to Anthomyia by Heer, in his classic work 
on the Tertiary Insects of Europe, although none of his species, to 
judge by his figures alone, ai-e congeneric with those here described. It 
can hardly be right to place tiie two species from* Quesnel in the same 
genus, but, until the fkmily is well monographed, it would, perhaps, be 
best to retain them together, 

Anthomyia inanimata, — ^This species is *pretty well represented by a 
single individual, and its reverse (Nos, 30, 32), showing the superior view 
of the insect with the wings (excepting the extreme base), most of the 
abdomen, and parts of the head, thorax and legs. The wings ai*e rather 
narrow and regularly rounded ; the bristly costal vein extends to the tip 
of the fourth longitudinal vein ; the first longitudinal vein terminates 
before the middle of the costal border, just above the small transverse 
vein; the auxiliary vein is distinct throughout, and remains in close 
contiguity with the first longitudinal vein, curving first downward and 
then upward, and diverging from it only near the tip, and then but little, 
being scarcely separated from it at its tip by more than the thickness of 
the costal vein ; the transverse shoulder vein is slightly ofclique ; the 
thu-d longitudinal vein strikes the tip of the wing, and the second divides 
the space between this and the costa, running for the greater part of its 
length parallel to the latter, turning slightly upward at the tip ; the third 
and fourth longitudinal veins are protty closely approximated, and 
parallel as far as the transverse vein in the middle of the wing j from 
this to the large transverse vein they diverge gently, and are again 
parallel beyond ; the small tiunsvei'se vein is placed a very little before 
the middle of the wing; the large transverse vein is straight, nearly 
perpendiculai* to the costa, its lower exti*emity distant from the margin 
by about half its own length, its upper extremity dividing, just before 
the middle, the part of the fourth longitudinal vein lying beyond the 
transverse vein; the fifth longitudinal vein vanishes just before reaching 
the border ; the two small basal cells are nearly equal in size, in length 
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about midway between the lengths of the two transverse veins. The 
wing is covered pretty abundantly, veins and membrane, with delicate 
microscopic hairs, and appears to be uniformly hyaline, though a little 
fuscous on the stone. The specimen appears to be a male, and the tegul» 
are distinctly marked, leaving no doubt that it belongs to thi§ group of 
Muscidaj. Probable length of body, 6 mm. ; length of wing, 6*2 mm. ; 
breadth of same, 2*25 mm. ; length of hind tibia, 1*45 mm. 

Anthomyia Burgem, — The single specimen (No. 29) of this species 
shows an upper view of the whole body in a somewhat fragmentary 
condition. The broad and rounded abdomen indicates that it is a female. 
The wings are uniformly faint fuliginous, probably hyaline in life how- 
ever, covered with microscopic hairs over both membrane and veins; 
they are short and bi*oad and well rounded ; the veins in the upper half 
of the wing ai*e rather darker than those in the lower ; the costal vein is 
bristly and extends to the tip of the fourth longitudinal vein ; the stout 
first longitudinal vein strikes the costal at the middle of the frOnt margin; 
the auxiliary vein appeal's to be confluent with the firet longitudinal 
veii>, halfway from the base of the wing to the tip of the former; then, 
rapidly curving forward, diverges from it, and at its tip is as distant 
ivoxa the fii-st longitudinal vein as the second longitudinal is from the 
third above the short transveree vein ; the ti-ansverse shoulder vein is 
slightly curved and a little oblique and lies directly above the base of the 
small basal cells ; the dii*ection and relation of the longitudinal veins is 
the same as in i4. inammata, but the small transverse vein lies slightly 
beyond the middle of the wing, so that the divergence or pai-allelism of 
the veins is more marked than there ; the large transvei-se vein is bent 
slightly inward in the middle, and its genei*al direction is about midway 
between pei*pendicular to the costa and parallel to the neighbouring 
border ; its lower dxti'cmity is but half a« far fi'om the margin of the 
wing at its own length; its upper divides, a little before the middle, 
the portion of the fourth longitudinal vein which lies beyond the small 
transveree vein, but instead of being only half as long as the portion of 
the fourth longitudinal vein lying between the two ti'ansverse veins, as in 
A, inanimatay it is very nearly as long ; the fifth longitudinal vein just 
fails of reaching the boi-der, while the sixth only runs about two-thirds 
the distance to the border ; the basal cells are moderately large, much 
as in the preceding species. On one side there are, apparently, remains 
of tegul©, showing that the insect should be referred to this gi-oup of 
Muscidaa. The apical thii-d of the hind tibia is furnished abundantly with 
not veiy long hairs, while the remainder of the tibia is bare. Length 
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of body, 4-75 mm. ; length of wing, 4''75 mm. ; breadth of same, 2 mm. ; 
length of hind tibia), M5 mm. ; length of hind tarsi, 125 mm. 

HBLOMTZIBiB. 

Heteromyza senills.-^ln this clise we have but a fragment of one wing 
(No, 1), but one which exhibits most of the peculiarities of neuration, 
and, 80 far as it goes, very well preserved. The wing is slightly 
discoloured, but was apparently hyaline in life, covered rather profusely 
with exceedingly delicate microscopic hairs, which cover veins as well as 
membrane ; the veins, excepting the costal, are testaceous ; the costal 
vein is blackish ftiscous, covered with short bnstles, and extends beyond 
the third longitudinal vein, where the wing is broken ; the auxiliary vein 
atnkes the costa at about the end of the fii*st quai*ter, and the nearl}' 
straight longitudinal vein before the middle of the wing ; this vein is 
bai-e or only feebly pubescent; the slightly sinuous, toward the extremity 
slightly upturned, second longitudinal vein divides about equally the 
space between the costa and the thiixi longitudinal vein; the latter is 
almost straight, scarcely bending to receive the small transverse vein 
at about the end of its basal thii'd, and teiminates at the broadly rounded 
tip of the wing ; the small transverse vein lies just before the tip of the 
first longitudinal vein ; the fourth longitudinal vein is nearly straight, 
only bent next the trans veinse veins ; before the small transverse vein, it 
is parallel, and rather closely approximated to the third longitudinal 
vein ; beyond, it diverges slightly and regularly from it, and beyond the 
large transveree vein again becomes parallel to it ; only the basal portions 
of the fifth and sixth longitudinal veins are pi'esent, and the extreme 
base of the wing is loj?t ; but the basal cells are evidently small, and their 
extremities lie just beneath the union of the second and third longitudi • 
nal veins ; the wing is broad, ovate and well rounded ; the costa pretty 
strongly arched. Length of fragment, 4 mm. ; probable length of wing, 
4*5 mm. ; probable breadth of same, 2 mm. 

SCIOMYZIDiB. 

Sciomyza revelata, — Although the only specimen to be described 
(No. 2), is but the remnant of a wing, partially overlapped by a 
fragment of its opposite, nearly all the chai'acteristic parts of the 
neuration are preserved ; the length of the costal vein, the distinctness 
of the ai^xiliary, and the large size of the. small basal cells, leave little 
doubt that it should be referred to this group. The wing was apparently 
Barix)w, the costa but little arched, the extremity slightly angulated at 
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the tip of the thii-d longitudinal vein ; the membrane, as well as the 
castaneous veins, is covei*ed not veiy profusely with delicate microscopic 
hairs ; the costal vein is bristly, (at least near the base,) and extends to 
the fourth longitudinal vein, although it is but faint at the extreme tip, 
or on the lower third of the space between the third and fourth longitudi- 
nal veins ; the auxrliaiy vein is weak, but distinctly sepai'ated from the 
first longitudinal vein from its very base; the transverse shoulder vein 
is a little oblique, directed from below upward and inward, lying nearer 
the base than the union of the second and thiixl longitudinal veins ; the 
first longitudinal vein cannot be traced through all its coui-se, but it is 
bare save the pubescence, and apparently terminates scai-cely beyond 
the small transverse vein ; the latter lies beyond the end of the first 
third of the wing; the second and third longitudinal veins are nearly 
straight, slightly sinuous, and subparallel throughout, but at their tips 
diverge from each other; the thii*d longitudinal. vein is regularly though 
but slightly arched beyond the small transverse vein ; the fourth longi- 
tudinal vein is made up of three pei*fectly straight subequal parts, 
slightly bent at the transvei'se veins ; the larger ti-ansverse vein is 
straight, nearly pei'pendicular to the costa ; it is shorter than half the 
middle portion of the fourth longitudinal vein ; the tip of the basal cells 
is just below the, junction of the second and thii^ longitudinal veins. 
Length of the fragment, 4'5 mm ; propable length of wing, 4-T5 mm. 

ORTALID^. 

Lithortalit nov. gen. 

The single Oi^talid of the collection can certainly not be referred 
to any of the American genera mentioned by Loew. It is most 
closely allied to Ceroxys, but •beside a diflbrent disti-ibution of the 
spots, the neuiation of the wing varies so much from that of Ceroxys, 
as to render it certain that it should be separated from it. The shape 
of the wing is much as in Ceroxys, especially as in C. canus Loew, 
to which it is also most nearly allied in markings ; the first longitudinal 
vein has bristles upon its end only, and even here they are few and small ; 
the fourth longitudinal vein is curved backward a little, and the posterior 
angle of the third basal cell is not at all pi*oduced; the thii-d and fourth 
longitudinal veins diverge at their tip; while the second and third 
converge. In Ceroxys, the auxiliary runs beside -the firet longitudinal 
vein for some distance, and then suddenly curves, almost bends upward. 
In Ltthortalis the separation is gradual and not abrupt. In Ceroxys the 
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small transverae vein lies below or outside the tip of the first longitudi- 
nal vein; in Lithortalis it lies within it. In the pattera of the markings 
also it diflTers from Ceroxys, in that there are no spots whatever before 
the larger transverse vein, excepting that the stigma, or the space lying 
between the auxiliary and fii*st longitudinal veins, is testaceous. 

InthortaUs picta, — ^The thorax, pai*t of the abdomen and both wings of 
the single specimen preserved (]^o. 5), show the upper surface of the 
body with expanded wings. The abdomen is without markings. The 
wings are veiy well presei-ved, the apex slightly angulated between the 
third and fourth longitudinal veins ; the costa nearly straight on its basal 
half, 8tix)ngly convex beyond ; the stigma occupies the entire space 
between the auxiliary and fii'st longitudinal veins, and is dark cas- 
taneous, deepening toward the costa to blackish fuscous ; the costal vein 
is blackish fuscous; the other veins are luteo-testaceous, deepening to 
blackish fuliginous next or in the spots; the other spots are dark 
fuliginous, deepening towaixi the veins or the margin, and consist of a 
nari-ow belt following the larger ti^ansverse vein and of confluent spots 
at the tips of the second, third and fourth longitudinal veins, forming a 
narrow marginal belt from just below the tip of the fourth longitudinal 
vein, to half-way between the tips of the first and third longitudinal 
veins, broadening slightly at the extremities of the veins in rapidly 
naiTOwing shoots, which follow the veins a short distance. Length of 
thorax and fragment of abdomen, 3 mm. ; breadth of thorax, 1-25 mm. ; 
breadth of abdomen, 1-5 mm. ; length of wing, 5 mm. ; breadth of same, 
I'K mm. 

LONOHAEIDiB. 

Lonchaea senescem, — A portion of the body (excluding the head), too 
fragmentary to be of any value, and a pair of expanded wings faintly 
impressed on the stone, compose the remains of the single individual of 
this species (No. IT). The wings are rather slender, obovate and \^ell 
rounded, with the neuration of Lonchaea vaginalis Fall., as given by 
Westwood in Walker's ** Diptera Britannica,'' excepting that the basal 
cells do not appear to be quite so large in the fossil species, and the fourth 
longitudinal vein is slightly more arched beyond the larger transverse 
vein ; the costal vein is bristly ; the wing appears to be |iy aline, but 
there is an indication of a slight infumation along the larger transverse 
vein; it is covered with excessively fine microscopic bail's which also 
cover all the veins with a delicate pubesence; with this exception the 
first longitudinal vein is bare; the larger transverse vein is. slightly 
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oblique, and but little larger than the portion of the thiixi longitudinal 
vein lying between the two ti'ansverse veins. Length of wing, 4*6 mm.; 
breadth of same, 1*8 mm. 

PaUoptera morticina. — k^ indistinguishable crushed mass of chitine 
and the basal half or moi*e of a single wing (No. 20) are all that 
remain of this creatuj'e. The wing is small, and pi*obably was not over 
three millimetres long ; hyaline, with a slight inf\imated spot of consider- 
able size in the middle of the wing between the two ti'ansverse veins ; 
the basal cells are small ; the auxiliary vein is very slight, and through- 
out veiy closely approximated to the first longitudinal vein ; the latter 
appeal's to be short and nearly straight, bare of bristles, but pubescent 
like the rest of the wing ; the costal vein is bristly, but like all the others 
is pale testaceous; the small transverse vein lies within the tip of the 
first longitudinal vein ; the large transVei'se vein is straight, and 
perpendicular to the costa, removed fi*om the small ti'ansvorse vein by 
double its owi^length. Length of fragment of wing, 2-15 mm. 

COLEOPTERA. 

NITIDULIDiE. 

Provietopia depths. — The single beetle (Nt). 24) of this collection 
belongs to the JNitidulida?, but where it should be generically located, is 
a matter of some doubt. It resembles most among our American foi-ms 
the genus in which 1 have provisionally placed it, but so few i-eally 
generic featui*es remain that one can judge by but little but accessory 
characters. The head is wanting and the thorax is broken, and though 
exhibiting the under-surface, the mai'kings of the tegmina can be readily 
seen, as is frequently the case in fossil beetles. The foim of the elytra 
and scutellum is precisely that of Frametobia sex-tnaculatay excepting 
that the base of the elytra is more distinctly angufate ; beneath they are 
expanded just as there, and it is punctured in much the same irregular 
and minute manner, but equally so at the extreme border of the tegmina 
beneath, instead of being furnished at this point with ti'ansverse rngm ; 
the punctures are 028 mm. in diameter, and do not give origin to hairs ; 
the elytra are dark castaneous, and have a dull ridge along the sutural 
margin. The thorax is black, and proportionally shorter than in 
Pi"ometopia, but otherwise it appears to have the same form, although 
the characteristic lateral pi*ojections of the front border are bix)ken oflf, 
only the slightest indication of that on the loft side appealing in a portion 
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of the cui-ve of the front border. The thorax is more minutely punctate 
than the elytra, and the punctfiB are connected by the slightest possible 
impi'essed lines, giving it somewhat of a corrugated appearance ; a 
few of the abdominal segments may be seen, the pygidium extending 
just beyond the elytra ; all these joints are black, smooth and shining, 
without ti*ace of hairs or punctures. Length of fragment, 5*5 mm.; 
length of middle of thorax, 1-25 mm. ; breadth of same, 3*2 mm. ; length 
of elytra, 3*75 mm. ; breadth of united elytra, 335 mm. 

HEMIPTERA. 

APHID.*. 

Jjochnus petrarum. — ^A fragment of a wing (No. 19) is sufficiently 
preserved to show that it should be referred to this genus, while the 
exact position of the veins is different fi'om that of any species I have 
examined. The wing is unusually slender; the costal vein thickens 
apically as in X. pini (Linn.); the tirst discoidal vein is straight; the 
second discoidal originates very close to the first, runs paimllel to it only 
at the very base, and then bends pretty strongly outward, striking the 
mai'gin of the wing nearly as far from the tip of the tirst discoidal vein 
as half its own length ; the origin of the third discoidal is not clear, but 
it is apparently not far from that of the first, in .which case it runs 
parallel with the second until it branches in the middle of the wing ; the 
lower of these branches almost retains the course of the basal part of the 
veins, but diverges slightly from the second discoidel vein, terminating 
veiy fai* fi-om it on the boixler of the wing ; the upper branch, diverging 
rather widely at first, almost at once runs parallel to the lower branch, 
and, when if has continued a less distance than the length of the basal 
half of the main vein, divides, the two forks diverging but slightly at 
ba^e, and then very gradually converging, until they are no further 
apai't than tlie bases 6i the fii*st and second discoidal veins, and the tipper 
fork almost touches the vein which curves downward fix>m the stigma ; 
together they diverge a little from the lower branch of the third discoidal 
vein ; the stigmal vein is very conspicuous, passing by a bi*oad sweep 
into the heart of the wing, diverging from the costal vein at a gf^eater 
angle than does the second discoidal ; unfortunately the tip of the wing 
is bi'oken, and more than the apical half of the outer boi'der is also 
wanting. Length of the fragment, 4 mm. ; estimated length of wing, 5 
mm. ; width of same, 1*65 mm. 
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KEUROPTBRA. 

ODONATA. 

A specimen (No. 28) and its revei-se, showla'distincifimpression and 
relief in which the outline and contours are perfectly distinct, hlht in 
which all marks of appendages or sutures ai'e effaced. They are evidently 
the fi-ont view of the head of one of the Libelluline Odonata, closely 
allied to, and of about the same size as, Diplax minuscula (Eamb.). 
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BOEING OPERATIONS IN THE NOBTH-WEST TEERITOEY, 
SUMMER OP 1815. 

BY 

K. W. ELLS, M.A. 

ASOBUaUD TO 

ALFRED R. C. SELWYN, Esq., F.R.S., F.G.S., 

DIRIOTOR OP THl •lOLOeiCAL SURYKT OP OAKIDA. 



Sir,— Having received your instructions in April last to pi"Oceed to the imtnicttoni. 
North-west in oi-der to superintend the boring operations about to be 
canned on in the Saskatchewan district, and also to collect as far as 
possible a suite of specimens representing the Economic minerals of the 
Territory for the Centennial Exhibition. I left Montreal on the 2Tth 
April. On my arrival at Petrolia, I purchased a supply of drift-boring 
tools and casing, which the engineer, Mr. John Highman, who had been 
out the previous season as assistant with Mr. A. McDonald, deemed 
necessary, and having shipped them by the lake boats for Fort Gkirry 
wo left Samia for the scene of operations on the 1st May, via Chicago 
and St Paul, Owing to various delays we did not i:oach Winnepeg till 
the 14th, when I at once despatched Mr. Highman to Biu'nside, to bring 
in the stock belonging to the Department that had been wintered thei*e. 
He found, on collecting the animals, that of the oxen two were dead and 
the rest so reduced by disease and other causes as to be utterly useless 
for freighting, and our horses were in nearly the same condition. Under 
these circumstances, and from the high price of stock, due to the outfitting 
oi* 80 many parties, I was obliged to hire freighters for the greater part TnmspoHof 
of our machinery and supplies. Having secured the necessary number sappii«t. *" 
of men, Mr. Highman started for the Saskatchewan on the 21st May, 
in order to get the heavy machinery that had been stored at Fort EUice 
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last season under way. The late opening of navigation in the lakes 
prevented our boring tools from I'eaching Winnepeg till the 5th June, 
when I at once started them with our supplies for the Elbow of the North 
Saskatchewan. On arriving at Fort Ellice on the 15th, I was surprised 
to find Mr. Highman and party still there, they having been detained two 
weeks from the difficulty of obtaining fi*eightei*s to transport the boiler 
• and engine with their accompanying machinery, weighing in all some 
10,000 pounds. He had, however, secui^ed a responsible person at a fiiir 
rate on the day of my arrival, and on the next day the train started. 
At the crossing of the Qu'Appelle River tho boiler was put in the H. B. 
Company's scow, but owing to its great weight, and the leakiness of the 
scow, the latter filled and sank at the further side with the boiler resting 
pai'tly on it and partly on the bed of the river, about six inches of the 
smoke-stack only being above water. Our thanks are here due to the 
membei* of the Mounted Police force encamped at For J Ellice, who kindly 
allowed us the use of a large coil of sti-ong rope, without which our 
boiler must have been for some time a fixture in the river bed, but with 
a stiong force of men and oxen we succeeded in getting it on to the 
western bank. Another day was spent in rebuilding the scow, which 
had been smashed to pieces in the attempt to get the boiler out, and on 
Monday, 21st, we reached the prairie level west of the Qu'Appelle River, 
the immense beds of sand on the slope of the hill rendering the task very 
difficult. On examining the boiler it was found that the ii*on hub of one 
of the wheels was completely split, and it was accoixiingly taken back to 
the fort and secured by iron bands. This was the only damage the 
machinery sustained during its long transport. The great weight of the 
boring apparatus, with the poor condition of the stock, rendered ti'avel- 
ling so slow, that in the journey from Fort Ellice to the Elbow the temnfl 
did not average more than fifteen miles per day, while the crossing of 
soft swamps with a boiler weighing 3,000 pounds, and waggons loaded 
with 2,500 pounds each, made the tiip very fatiguing both for men and 
cattle. The train reached the upi)er crossing of the South Saskatchewan 
(called Gabriers Ci*ossing), nine miles above the old or'Batachis Crossing, 
on the 13th July. Here two days wei e spent in getting the ft*eight over, 
the cuiTcnt being very strong and the crossing bad. This done, Mr. 
Highman and T, accompanied by an Indian guide, started for the Elbow 
of the North Saskatchewan to select a site for the drill. We explored the 
countiy for two days, and found the immediate vicinity of the Elbow 
and u]) along the river as far as Eagle Creek very unfavoui^able for 
boring opeiatious, the soil being full of boulders in many places ; no 
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water available except at the river's edge, the appi-oaches to the shore 
very steep and diflSicult for machinery, and a deep covering of drift every- 
where. We, however, selected a spot for work about ten miles above selection of 
the Elbow as known in that pai*t of the countiy, and which is the ^' 
extreme eastern angle made by the river whei*e it bends shai*ply to the 
north in its long straight stretch to Fort Carleton. This was the first 
place where we could find timber of sufficient size for our fi*amework. 

At Carleton, a few days before, I had heard rumors of the opposition 
contemplated by the Indians to all Government parties who should enter 
their country west of the South Saskatchewan, and expected to see some 
of them at the crossing of the South Branch. No opposition was made at 
this point, however, and no Indians were seen till we reached the Elbow 
of the North Branch. We were here met by a detatchment of some 
twenty-five Indians under the guidance of their chief, Mistiwassis ("The stopped by the 
Little Child"), whp requested us to halt and refrain from going fui'ther 
into their country until we should have had a conference on the subject. 
A council was at once called, at which the Indians stated that they were 
a deputation sent by the great body of the Plain Crees to put in a 
protest against any Government pai'ty carrying on work in their country 
before a treaty had been made with them for their lands ; that they had 
been advised of our coming, and they could not give us pei mission to go 
on with the work for fear of the consequences from the rest of the tribe ; 
and, further, if we chose to go on in opposition to their expressed wishes, 
we did so at oui* own risk, which, as some of them plainly hinted, would 
be loss of horses and anything else they could appropriate. Under such 
circumstances, not wishing to incur the danger of having the machineiy 
and supplies destroyed, and as they had also put a stop to telegraph 
construction west of the South Branch, I deemed it best to order the 
return of the party to Cai'leton. IIei*e, through the kindness of Mr. Retain to 
Lawrence Clark, Chief Factor of the district, we were allowed to place 
everything inside the fort ; and judging it better to put a hole down thei*e 
rather than abandon all attempts for the season, by Mr. Clai-k's permis- 
»ion boring works were erected, and everything was ready for drilling 
on the 12th of August. 

The site of the fort (see your report 1873-74) is about twenty feet 
above the surface of the nver, and 200 feet below the level of the plain 
at the back. The wpot selected for boring was in an old well thirty-five 
^eet deep, and this gave us a starting point below, or on a level with the 
bed of the river. There being no bed rock at the surface, work waa 
commenced with the boring tools brought from Petiolia. The engine 
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belonging to the "diamond drill" being too weak to drive the drift 
boring tools, the power was increased as much as possible by attaching a 
fly wheel and by enlarging the diameter of the driving wheel, but it was 
still necessary to use ninety pounds of steam to get up the required 
power, which, with a suitable engine, should have been accomplished 
with forty pounds. 
Boring at Owing to the lateness of beginning operations we decided on putting 

down, if possible, one hole with the common boring tools to the depth of 
500 feet, only using the "diamond bit" to take out sample cores at 
intervals when the bed rock should be reached. This, however, we could 
not carry out on account of the gi*eat depth of drift encountered. For 
passing thi'ough the drift we had brought from Petrolia twenty-eight 
feet of five and-a-half inch casing and ITl feet of four-inch, inside 
measure. Having exhausted the five and-a-half inch casing without 
reaching the bottom of the drift, at a total depth •(including the well 
twenty feet) of forty-eight feet, the four inch casing was introduced, and 
this was put down to a total depth of 175 feet, The casing, owing to the 
thick beds of saad passed through, had* to be di'iven nearly the whole 

way. The various strata of diift passed through were as follows : — 

ntt. 
Clay and Sand of well 32 

Silt and Sand 10 

Coarse Gravel 10 

Blue Clay 8 

Greyish Sand^Quicksand 40 

Blue Clay 28 

Sand, as before. . . . : 40 

Coarse Gravel • 7 

Total 176 

In passing through the sand much delay was caused by its boiling up 
inside the piping as soon as the nand-pump was removed, and frequently, 
on resuming work in the morning it was found necossaiy to sand-pomp 
AbondMit forty to Seventy- five feet of sand that had filled in during the night Water 

supply d water, ^^g struck in plenty at a depth of about fifty feet, and though not a 
flowing well, yet the water rises to within about eight feet of the top, 
and can be easily pumped. Fi-om the bed of gravel at the bottom, 
where we were obliged to stop work through lack of casing, pebbles 
of gneiss, granite, and garnitiferous rock of Laurentian age, hornblende 
and mica schists and diorites, probably Huronian, quai'tzitos and cream- 
coloured limestones (Silurian), and numerous small pieces of iron 
pyrites and sandstones, probably Cretaceous, were found. 
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The depth of drift between the two Saskatchewans must be very great. 
In many places the sui'face is strewed with large blocks of limestone and oraat depth of 

the drift. 

gneiss, and at the Elbow of the North Saskatchewan, the slopes of the 
hills rising from the river, where the mould has been removed by the 
action of water, show an unusual amount of baulders, fonning in places 
almost a solid pavement of stones. 

The time during which the dnll was in actual operation was from the 
12th of August to the 8th of September. The rate of drilling was slow, 
owing to the necessity of driving the casing almost constantly, and the fact 
that the weight of our driving gear was insufficient to overcome the 
resistance made by the constant boiling up of the sand. With two heavy 
sinkere repi'esenting a weight of seven and eight hundred pounds, the 
progress, except thi'ough the clay, was not more than from two to five feet slow prognn. 
per day. Delay was caused also by the frequent bursting of the rubber 
hose connecting the boiler with the engine, owing to the very heavy 
pressure of steam necessary to work at all, and it will be necessary, if 
fature boring operations are earned on, to make use of iron connecting 
pipes instead of rubber. % 

Five men were engaged with the drill dm*ing the season, the engineer, 
two assistants, one man cutting and hauling wood and one hauling water 
and attending the boiler. With the diamond drill one man could be 
dispensed with, but both drills are requisite in the North-west, unless it 
should be in the vicinity of Victoria or Edmonton, since the diamond 
drill is useless in boring through the drift, and can only be of use after 
the bed rock is reached and for taking out cores. 

In carrying on boring operations in the North-west great difficulties ^h*£*ftrtB? 
are encountered. The great weight of the boring tools and machineiy jforth-weet. 
to be moved over a country without settlers ; the difficulty of moving at 
all to selected spots unless situated on a good ti*ail ; the great delay in 
getting freighters, even in the vicinity of the forts, and the necessity of 
keeping a large amount of stock for moving fmm place to place when 
operating away from them, the trouble of finding good locations for 
suitable frame and derrick timbora, and a good supply of f^el and water; 
all these have to be considered in the selection of a site for boring, For 
these reasons it would probably be best to depend in ftiture operations on 
tte common boring tools entirely. The result might not be quite so 
satistactory, but a large saving in the expense could be effected. 

In caiTying on operations further west great delay and trouble can now 
^ saved by employing the Hudson Bay Company's steamboat for 
^^^sport, as Mr. Graham, the Chief Commissioner, kindly expressed to 
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future 
oper»U6n8. 



me last summer his willingness to assist \m in any way by allowing the 
machinery to be carriod in their boats. In fact, in the present condition 
of the boiler tracks and the bad state of the trail west of Cai'leton, it will 
be impossible to move it further in that direction by land without 
incurring very great expense. 

But by far the greatest delay has beep incurred by the system of sending 
parties out every spring from the east to resume work. This is especially 
the case as the scene of operations is moved further west. Fully two to 
three months are lost in the spring and summer in getting the working 
party to the spot, and if they return home in the fall another month 
must be lost in their return ; thus fully one half the working season is 
spent in travelling, and, as a consequence, the amount of work done 
, Ions for bears but a small pmportion to the expense involved. Could a small 

iucUng r r r 

party — say two or three men — be wintered there, work could be resumed 
early in April and continued to November at least. 

In regard to continuing operations at Carleton, it will be necessary to 
start with a new hole from the surface, gwing to the small size of the 
casing in the bore hole. The casing used' last season still remains down 
through want of pi-oper machinery to extract it A couple of jack- 
screws would in all probability start it up, and a part at least might be 
saved for future operations. 

In regaixi to the second part of your instructions, as the season was 
pretty well advanced on my amval at Carleton, as soon as I had 
arranged matters so that the engineer could proceed with the bonng, I 
set off for Edmonton to collect the specimens for the Exhibition. The 
geological features of the country passed over from Fort Garry, westward, 
have been already described in your report for 18'73-'74, and as the trail 
along the south side of the Saskatchewan was fi\>m the opposition of the 
Indians decidedly unsafe, I was obliged to relinquish the plans I had 
formed for exploring the country along Battle River and thence west, and 
keep to the north side of the Saskatchewan all the way. I accordingly left 
Carleton on the 2*7 th July with only one man and a buck-board*, having 
an Indian for guide as far as Fort Pitt. Crossing the river we branched 
off fVom the main trail, about nine miles out, and took the trail by 
Red berry Lake. The route lay to the southwest over an extensive plain 
for the most part destitute of timber ; the surface was quite free from 
stones, but the soil was light and fresh water very scarce. A number 
of salt water lakes were met with on this plain, beyond which the 



Collection of 
tpecimens f or 
Philadelphia 
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* A light vehicle on four wheels, the axles connected only by thin boards or bars, whidi act as springB, 
and on which one or two seats are fixed transversely. 
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country becomes hilly and bi'oken. Passing the Redberry Creek, where 

the crossing is quite good, the soil improves, the hills are nicely wooded, character of 

and many small and pretty fresh water lakes are seen in the hollows, 

with abundance of good gi*as8. At a distance of about thirty-five miles 

from Carlton we came in sight of Redbeny Lake (salt), a magnificent 

sheet of water, surrounded by a fine I'olling country, equalling in beauty 

that of the Touchwood Hills, with the high timbered land which fonns the 

Mitonass Hill, rising from it to the eastward. After passing the undulating 

country to the west of the lake, the ti'ail leads over an extensive salt 

plain in which wood and fresh water are veiy scarce, the soil very poor, 

and the surface broken by frequent gravel ridges. The. timbered slopes 

of the Thickwood Hills are seen to the north. Numerous salt lakes and sidtUkkeB. 

alkali ponds abound on this plain, which extends for about seven miles 

west of Goose Lake, near which the trail passes. The water in this lake 

is fresh, or but slightly brackish, and the shores are thickly sti*ewed with 

boulders of gneiss and granite, mica and hornblende schists and diorites, 

with a few small pebbles of cream-coloured limestone. Crossing this 

plain the countiy again becomes rolling and covered with frequent 

clumps of timber, both willow and poplar. Hay swamps of large size are Hay swamps. 

numerous, and the soil, which is of a reddish sandy loam, is better, 

though there are occasional gravel ridges. Similai* country extends to 

and beyond Jackfish River, beyond which the trail continues about two 

miles in a north-west course, till it joins the main trail that passes through 

the Thickwood Hills. From the forks we continued to Fort Pitt, and 

thence to Edmonton by the trail described in your report of 1873-4. 

At Fort Pitt I remained a day, but could find no exposures of rock in 
^tu that would furnish us with a suitable place for boring, and from the 
evidence of the officer in charge, we should probably find a deep covering 
of drift here, since in digging their well at the Fort they did not reach weu at Fort 
the bed rock at a depth of ninety-five feet. 

We left Fort Pitt on Tuesday en route for Edmonton, aiTiving there 
on the following Tuesday. The streams for the greater part of the way 
were very high, the season west of Carlton having been unusually wet. 
The surface of the country was thoroughly saturated and in many places 
covered with water. Arriving at Edmonton, I was fortunate enough to 
secure the semces of George Gullion, your foi'mer guide, a man 
thoroughly acquainted with the river*; but could get no boat nor crew to 
go up stream as far as the " big coal seam," the high state of the water 
rendering poling or tracking impracticable. I, therefore, took Gullion 
and an Indian to bring back the horses, and having secm'ed a couple 
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Leave of picks, the Only mining tools the fort afforded^ started for Rocky 

Bocky Mountain Mountain House on hoi'seback. We fbund the trail very bad and in 

House. 

places completely gi-own up, the swamps under water and the rivers 
bank high. Arrived at Rocky Mountain House, we were fortunate in 
finding a skiff of sufficient size for our pui*pose, and sending the horses 
back by the Indian we embai ked for our river trip. On reaching the 
upper exposure of the ** big seam, " we landed, and made a careful 
examination, in oixier to find the best spot for cutting out the sectioE 
required. The seam showed at the time of my visit, when the river was 
high, seven feet above the water at the upper and fourteen feet at the 
lower end, a clean spot of about 300 feet having been stripped by land 
slides. The clay Was cleaned off from the top of the seam in its thickest 
exposure, and a cut made to a depth of about four feet, but the coal was 
found so tender and soft, from long continued action of air and water, that 
it was impossible to cut out a piece of any size ; I was therefore compelled 
to move to the upper and thinner end, and found the coal much firmer. 
I succeeded in cutting out from this place a section extending back five 
Column of coal, fo^^j taking out a column fifteen inches square, down to the water level. 
Paiii of this section, I am sorry to say, I was obliged to throw overboard 
In Cedar Lake in oi-der to lighten my boat on my return home. The 
coal in the cutting I found grew more compact as I went into the seam, 
and pieces piled on the shore and kindled with a little wckxi, burned 
nicely, and with a pleasant resinous odor. Samples that I bix)ught down 
to Cai'lton to try in the forge at the boring works did not give good 
^ results in welding, but this may have been due to their being taken from 

the outside and weathered part of the seam. Mr. Bi-own, guide to the 
C.P.R. party under Mr. McLeod, staled to me, that in his exploration 
on the Brazeau River, some one-hundred miles to the west, he had seen 
in a sandstone cliff, three seams, one over the other, varying from fourteen 
to twenty-six feet thick. It might, therefore, be important to put a 
bore-hole on this Saskatchewan exposure, in oixier to ascei*tain if the 
"Big seam" may not be the upper one of the Brazeau section in 
its extension eastward. This could easily be done with the diamond 
drill. 

The high state of the river and the strength of the current prevented 
my landing at the lower and second exposure, (see photo., your report 
1873-4), so we continued on to Edmonton, making collections of clay 
iron ores at various points. Hence, with but one man whom I had 
bi-ought from Fort Garry, and who had never been on the river before, 
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we ran to Carlton, drifting night and day, and making the distance in 
seven and one half days. At different places between Edmonton and 
Victoria I collected iron-stones, and a recent land slide, about one mile 
above Victoria, had disclosed a new coal seam, of which about two and Ck»i Md iron- 

' ' ore. 

one half feet were visible at the time of my visit with a considerable 
quantity of clay iron-stone associated. Another exposure of coal is seen 
in the sti'cam flowing into the Saskatchewan opposite Victoria, but 
whether it is a continuation of that last mentioned I could not say. 

While at Edmonton 1 ai'ranged with Mi\ Eichard Haixlisty, Chief 
Factor of that district, for a sample of fine gold, unamalgamated. Dui-ing goW waahing 
the past two seasons the river has continued so high that not more than SMkatdiewan. 
six weeks could be profitably employed in washing, and some of the 
miners were preparing for opemtions in the Ked Deer country to the 
south, where better prospects are reported. While at Carlton I also 
arranged with Mi\ Graham to have foi'warded from the Athabasca 
countiy two bottles of petroleum. 

At Victoria and Edmonton magnificent crops of barley, oats and wheat ^mn and 

vegetebiM. 

were being harvested in August, the wheat giving an average yield of 

twenty bushels for one sown. Of vegetables, the garden of the Wesleyan 

Mission at Edmonton proseutod as fine specimens as one could wish to see. 

On my arrival there, (August 10th), the Rev. Louis Warner, who was «• 

at that time in charge of* the mission, had potatoes nine inches in 

circumference, and had been using them for throe weeks; can*ots fifteen 

inches long, cauliflower and cabbage in splendid condition, tomatoes 

neai'ly ripe, green peas, and, in fact, every kind of vegetables one could 

desire, were in great plenty. The wheat was being harvestod on the 

20th August in tine order. Good gardens were also seen at Victoria ; 

a new feature there being a number of young maples, growing from u^^ 

seed sent from the vicinity of Lake Winnipeg. 

On my return to Carlton, I went with the late Rev. Geo. McDougall, 
who was at that time arranging on behalf of the Government for a 
treaty with the Croes, down to the Prince Albert Mission, about fifty 
miles below Carlton. Here we found a very prosperous settlement, 
extending some fourteen miles along the nver. On the road down we 
Peached a belt of firs about twelve to foui*teen miles, and extending about 
four miles. The soil of this section is light and sandy, but after passing 
the strip of timber, it improves ; and, judging from the appearance of 
the gittss and the strong growth of the vetches, this ti*act of country, em- 
bracing the whole area between the two Saskatchewans and extending 

U 
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RichBoU. nearly to the Forks, is excellently suited for agricultural purposes. The 

soil consists of a covering of deep brown mould, fourteen to fifteen 
inches deep, overlying a whitish clayey gravel, and, though not heavy, 
is of good quality. There, as at Edmonton, the crops of oats, barley, 
wheat and potatoes were looking splendidly ; but from using a Ute 
variety of grain they were about two weeks lator in harvesting than at 
Edmonton, and, in consequence, narrowly escaped the heavy frost of the 
8th September. The potatoes at this Mission were excellent in quality, 
and gave lai'ge yields to the acre. With cai'eful farming this district 
will become very valuable j but, under the system pursued by the Half- 
breeds of raising continuous crops of the same kind, the soil soon 
becomes exhausted, not having the gi*eat depth and clayey qualities of 
that of Manitoba. A new steam and grist mill is now being erected, and 
will be of gi'eat benefit to the settlers. 

The existence of a coal bed at a place called Eed Bank,* seven milee 
below the H. B. Co.'s Fort, being reported, I went down to ascertain if 
such were the fact; but, after careful examination of the locality, which 
is simply a steep cliff of sand and clay, I could find nothing but small 
oval pieces of lignite at the base of the cliff. The pieces do not seem to 
have been washed from any great distance, and the report of a bed of 
coal just below the forks of the Saskatchewan, by the pilot of the H. B. 
Co.'s steamboat, but which I could not see myself, would indicate that 
lignite beds probably occui* below Cai'lton. 

Obliged to abandon the bonngs at Carlton, as abeady mentioned, 
through lack of casing, I left there by boat on the 13th September with 
two men, but did not reach the Grand Eapids till the 30th, having been 
detained on Cedar Lake by storms and head winds for a week, dming 
which time we were driven off into the great bay on the north side of 
the lakes. This bay extends from the enti'auce of the lake to Babbit 
Point 'j it stietehes back for a long distance to the noith, and is full of 
lai'ge and small islands. They are all composed of cream-coloured 
limestone, holding Siluiian fossils, and well wooded with bii'ch, spmce, 
S^tmie with cedai* and poplai'. A few small pieces of black hornblende rock were 
seen at the enti*ance of the lake, but none in situ. 

Arrived at the Grand Bapids, we took passage with the H. B. Co.'s 
propeller ** Colville,'' and reached Lower Fort Garry after a i-un of 
thirty-six horn's. 

" So« uote on Mr. Selwyu't map of tbe Saskafcchewiui Rivsr. Boport of ProgreaB, 187S-74. 
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My thanks ai*e due to the officers in charge of the various Hudson ^^J^' 
Bay j>osts for their unvai'jing kindness and aHsistance. 

ELaving disposed of the greater part of the stock, and shipped my 
specimens, I left Winnipeg on the 26th October, and arrived in Mont- 
real on the 9th November. 

I am, Sir, 

Your obedient servant, 

R W. ELLS. 
GsoLoaiCAL Survey Opficb, 

Montreal, May, 1876. 
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SWAN EIVBK, NEAE FOBT PELLY, 
IN 1815. 
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In 1874 an agreement was made with Mr. Fairbank, of Petrolia, to 
make a boring at Fort Pelly on the Assineboine River — Bee page 25, 
SSt pSuSr** ** Report of Progi-ees, ISW-S. The party for this work left Petrolia on the 
30th June, 1874, but, owing to various unforeseen delays, did not reach 
Fort Pelly till the 24th of August. By the latter end of October, they 
had, with much difficulty, succeeded in boring to a depth of only one 
hundred feet, when, very cold weather setting in, the work was aban- 
doned, and the party returned to Petrolia, reaching Samia on the 3rd of 
December. 

In April, 1875, a fresh arrangement was entered into with Mr. Fau> 

bank to complete the boring at Fort Pelly (mentioned page 3 Eeportof 

Progress 1874-75) to a depth of 500 feet. The party started from Samia 

on the 15th of May, and reached the site of the bore-hole on Swan Biver 

on the 29th of June. On the 6th of July operations were commenced, 

Seoond boring *^^ ^^ ^^® ^^^ ^^ October the depth of 501 feet was reached. 

601 feei. j^i twenty-eight feet from the surface abundance of fresh water was 

Good water; found. It rises to within fifteen feet of the suiface, and three feet higher 

than the level of the river. 

The specimens of the strata taken out are nearly all of dark bine, 
grey or black shale, and hold inoceramus. At 259 feet a calcareous band 
about nine feet thick, was passed through. This and the lowest twenty 
feet of shale, rather slaty, shows organic remains, — small spines and fish 
scales ; the beds are probably Lower Cretaceous, about the same borixon 
as the similai* dark shales so largely exposed on Peace River and its 
tributaries. Smoky River and Pine River, and wheipe they are overlaid 
by upwaixls of six hundred feet of sandstones and shales, associated with 
some thin seams of lignite-ooal, and hold cretaceous fossils. From 
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about ten miles below the crossing place on Swan Eiver, Mi\ Spencer 
stales there is a fall of fVom 450 to 500 feet to Swan Lake, and as the 
beds are dipping slightly to the westwai-d, those in which the boring 
terminated are probably considei'ably above the lowest exposed beds seen 
by Mr. Si>encer on Swan Eiver (Eeport of Pi*ogress 18'74-75, pp. 64 
and 65), and the lignite beds of Sandei*s River may come in between, but Ligirfteon 
these do not appear to be of a character to make them of economic value 
in a region where wood is abundant. 

ALFRED fi. C. SELWYN. 
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SiK, — I beg to submit the following report of my labours during the 
past season, performed in pursuance of the instructions which I had the 

Region honour of receiving from you in the spring. The region explored, as 

indicated by the above title, lies between the southern prolongation 
of Hudson's Bay and the Great Lakes. In my preliminary report, 
submitted in November last, a narration was given of the operations of the 
season, but as these were of secondary importance compared with the 

BmdHi. results obtained, I shall confine the pi'esent report principally to the latter. 

Among the more important ot these the following may be mentioned : I am 
now enabled to demonstrate that an immense area of Huronian rocks, the 
largest as yet known in the Dominion, runs northward from Lake Huron 
through the gi*eater pai*t of the distance lying between it and the ai*ea of 
unaltered rocks of the south-west side of James' Bay; also that the 
Michipicoten belt of these rocks is much more extensive than had 
hitherto been supposed. Some deposits of economic minerals were 
discovered, and others, which had been little known, were examined. In 
the Moose River basin a remarkable set of wide-spreading trap dykes 
was found to exist. The occurrence of Tertiary lignite on this river was 
not previously known to the public, although a few persons living in the 
country were aware of the fact. The flat-lying rocks of this i-egion had 
been previously represented on geological sketch-maps as continuing up 
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the eastern side of James* Bay, but I found this supposition to be 
erroneous. A track-survey was made of a somewhat circuitous route, 
fVom Lake Huron to Moose Factory, at the south-western extremity of 
James' Bay, a distance of some 600 miles, with the exception of that 
portion of it nearest Lake Huron, which had been ah*eady more or less 
correctly mapped. A similar survey was also made of the whole route 
from Moose Factoiy to Michipicoten, on Lake Superior, a distance of 
about 400 miles, or about 300 miles in a straight line. Observations 
were made, many of which may prove important, in regard to the 
physical geography, the climate, soil, timber and resources generally of 
the whole region explored, and notes were also taken in reference to its 
botany and zoology. An exploration of the valley of the Goulais Eiver 
was made in order to ascertain the boundaries between the Laurentian 
and Huron ian rocks in that part of the country. Besides investigating 
the geology of the fundamental rocks, particular attention was always 
paid to the phenomena of the superficial deposits, which are elsewhere 
now occupying so much of the attention of geologists ; and a portion of 
my time, especially in the autumn, was devoted to making a collection 
of specimens of the economic minerals of the northeni shores of Lakes 
Huron and Superior for the Philadelphia International Exhibition. 

On the northern side of Lake Huron the western limit of the Huronian Boundaria of 
rocks is in the neighbourhood of the Sault Ste. Marie, whence they toJSoUon. 
extend eastward as far as Shebaonaning (or " Killamey "). Here they 
come in contact with those of the Laurentian system, which occupy the 
whole northern side of Georgian Bay. These Huronian rocks have been 
examined by Mr. Alexander Murray, formerly of this survey, to an 
average distance of eighteen miles inland from Lake Huron. The 
same gentleman has traced their eastern boundary for about eighty 
miles northward fmm Shebaonaning, and a continuation of this boundaiy 
was again met with by the late Sir W. E. Logan at the foot of Lake 
Temiscamang, on the Ottawa. Further on, to the north-east, the line 
marking the junction of the two formations has been laid down by 
^e late Mr. McOuat, in the region between Lakes Temiscamang and 
Abittibbi. 

My first exploration inland was from the shore of Lake Huron, pj^ 
by way of the Whitefish River, the Wanapiti River and Lake ; thence £^5^*^76. 
through a chain of lakes to the upper part of the Sturgeon River, 
which falls into Lake Nipissing. From the forks of this river, above 
Paul's Lake, I followed a. series of lakes across the height of land to 
^ite Beaver Lake, at the bead of the east branch of the Montreal 
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River, a tributary of the Ottawa. This branch was followed down to 
its junction with the main river, on reaching which I turned up stream 
and followed the Montreal River as far as Pigeon Lake, from which, by 
a series of long portages, we struck the watera of Grassy River, flowing 
to the noi-thwaixi, and followed them as far as Lake Shatagami. From 
this lake we made a portage nearly six miles long to Mattagami Lake, 
on what is styled the south branch of the Moose River on the (reological 
Sui*vey map, but in the country itself it is known by the same name as 
the lake. The word Mattagami is a contraction for Mattawagami or 
Mattawagamangue, which means branch or fork lake. The shores of 
this lake were carefully examined to ite southem extremity. I next 
passed down the Mattagami River to Kenogamissee Lake, and thence 
to the junction of this river with the western or Missinibi branch of 
the Moose River. I then descended Moose River to Moose Factory, 
examining every exposure of rock, as well as making a track survey 
the whole way. 

Geology op Route prom Lake Huron to Jahes* Bay. 

Geology. I shall now proceed to describe the geology of the above route from 

Lake Huron to James' Bay, with the exception of the first eighty miles, 
of which an account is given in the repoiiB of Mr. Murray for 1848-58. 

Bund of I may, however, here mention the occurrence of a band of Huronian 

uSSone. limestone at the Island Portage, on the Wanapiti River, about four miles 

below the outlet of the lake of the same name, which is not described by 
Mr. Murray. This band has a width of at least 300 feet across its 
general strike, but owing to the undulation of the sti'ata, it was difficult 
to ascertain its exact thickness. The greater part of the rock consists of 
a rather light greenish-grey, fine-gi*ained, soft, impure limestone, 
weathering to a Krown colour. In some parts the weathered soiface is 
marked by small corrugated ridges, resulting from the weathering out 
of minute streaks or beds. An exposure of the limestone at the head of 
the portage shows a more massive variety, and has a brownish-grey 
colour, on fresh fracture. 

Qnartrite. The prevailing rock on the east side of Wanapiti Lake is a thickly- 

bedded, light, greenish-grey quartzite, which usually weathers white. 
The beds are generally so massive and free from lines of stratification 
as to render it difficult to ascertain the strike. A. similar rock 
prevails (with only two observed exceptions) along the ix)ute above 
described as far as the fii*st of the portages which we came to on 
the Sturgeon River, about two miles above the point at which we 
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struck it The general run is northwai-d until Wabisheep (white cluck) 
Lake is reached, where it appears to be east and west. From the 
northern extremity of Lake Mattawagamishing, the massive greenish- ^^^^^^ 
gi'ey quartzite has usually a very coai*se texture, and contains much 
light-red feldspar in the form of grains, constituting a kind of pegmatite. 
One of the above mentioned exceptions to the prevailing quartzite was 
met with at the south-western extremity of Lake Mattawagamishing, 
where the rock is a greenish-drab, massive argil lite, having a smooth 
conchoidal fracture, and resembling the rock around Poplar Lake, on 
the northern boundary line of Minnesota, described in my report for 
1872. The other exception occurs at the first lake south of Anigooki- 
wagamog (Hurry-up) Lake, at the south end of which there is an 
exposure of soft, greenish ribboned slate, striking S. 10° E., while, at ita 
northern extremity, a massive dark green crystalline diorite is seen. 

On ascending the Sturgeon River from the portage, by which we stui^wm River, 
reached it, we first passed over massive light greenish-grey quartzite, 
fall of decomposing feldspar gmins, and at the first portage above referred 
to, came upon a finely arenaceous greenish-grey felsite in beds which 
dip S. 55° E. < 15°. About one mile further up, two short poi*tages 
occur close together, and at both of them similar greenish felsite is 
exposed. In some parts it is shaly, but generally massive, and breaks 
into rhombohedral blocks. The dip is S. 20° W. < 70°. 

About ten miles below Paul's Lake the Sturgeon River falls about p»u1*8 Lake, 
fifty feet in a succession of chutes within a distance of 200 or 300 yai*ds. 
Here the rock consists of light greenish-grey quartzite, both of massive 
and slaty varieties, the latter having glossy surfaces and sharp chisel- 
like edges. The stratification is vertical and runs S. 10° B. Most of the 
rock is full of grains of red and white decomposing feldspar, and some of 
it holds small white quartz pebbles in great abundance. * A dyke of dark 
finely crystalline <Uorite, twenty feet in width, and running east and west, 
cats these rocks near the foot of the falls. At a small chute six miles 
below PauUs Lake, a bed of greenish-grey rough micaceous quartzite, in 
a vertical attitude and striking S. 10° E., runs diagonally across the 
river. The light greenish-grey quartzite of the ordinary varieties is 
exposed at intervals along the river for two miles ftirther up, or to 
within four miles of the above lake, where a rather coarse dull red 
syenite is met with. It is composed principally of red feldspar and white 
qnartz, but some parts also contain a good deal of dull gi*een hornblende. 
The uniformity of the rock is broken by strings and patches of white 
quartz. This syenite is flanked to the eastward by a rather soft, tough 
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finely crystalline gi'een dionte, containing specks of iron pyrites. The 
line of junction of the two rocks is distinct and inns noi*th and south. 

The last portage before entering Paul's Lake is about 300 yards long, 
and occurs about one mile below the foot of that sheet of water. It 
passes over reddish-grey gneiss, composed of feldspar quartz and horn- 
blende, with some mica. The beds are contorted and cut by intersecting 
veins of reddish quartzose granite, but the general run is S. 65° B. and 
the dip is to the southward side. Between the portage and the lake 
the river passes among great masses of gneiss, which have tumbled down 
from the cliffs on the north-east side. Gneiss occurs again in the hill on 
the east side of the forks of the river about three miles in a straight line 
above PauPs Lake, which is about two miles long. 

The canoe-i-oute, which I followed from the forks of the Sturgeon Kiver 
to White Beaver Lake at the head of the east branch of the Montreal River 
embi-aces ten lakes and ponds with portages between them. The height 
of land between Lake Huron and the Ottawa passes between the ninth 
and tenth of these sheets of water. The fourth, which is the largest of 
them, is marked by a narrow neck about midway between its extremities. 
Around this lake, and on the portages at either end of it, are numerous 
exposures of coaree light greenish-grey quartzite, holding many small 
pebbles of white quartz and rai*ely one of red jasper. At the northern 
extremity of the seventh of these lakes, and at a distance of about three 
miles south of White Beaver Lake, there is an exposure of massive 
ribboned purple and green felsite, dipping north-westward at an angle 
of 30°. On the west side of the eighth lake, which is of small size, a 
massive, tough, heavy, crystalline, dark gi*een diorite occurs. On the 
east side of the ninth lake, or the last on the south side of the height of 
land (also veiy small), the light grey quartzite reappears in very 
massive beds, which seem to strike S. 70° E. ; but what is supposed to 
be the bed-planes, may be joints. A more slaty vanety of the quartzite 
is found on the Heigh t-of-land Portage and along the north side of the 
small lake between it and White Beaver Lake, being the tenth and last 
of the chain. On the portage the rock appears to run about north and 
south and is divided into pieces, having slickensided sui*faces and sharp 
edges, while on the lake referred to it is slaty, and inins N. 15° E. and 
dips westwaixi at an angle of about 80°. 

White Beaver Lake measures about fom' miles from south to north, 
and has an average width of about one mile. The last poi*tage of 
the canoe route leading from Sturgeon River, tenninates at its southern 
extremity. A number ©f rounded hills on the west side of tiiis 
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part of the lake are composed of massive crystalline green diorite. 

On the same side of the lake a pi*omontory, which begins about 

one mile from the extremity and continues for about a quai'ter of 

a mile, is formed of fine grained quartzite in both thick and thin beds, 

some of each of which are light and othei'S dark grey. There are also 

some reddish-brown and some greenish shaly beds and. partings. Eipple- 

marks were observed on some of the green beds. The strike is S. 65*^ W., 

and the dip southward at an angle of 80° to 90*^ These mcks are flanked 

to the northward by massive greenish diorite, which also forms a 

high hill to the south-westward. Distinctly bedded gi'eyish quartzites, 

dipping east at an angle of 46°, and showing ripple-marked sui'facos, 

again appear at the next point northward on the west side of the 

lake. On both sides of the lake, near the outlet, the rock consists 

of a flnely granular dark greenish-grey felsitic quartzite, mostly thinly 

bedded and weathering to an olive colour. Some of the beds are of 

a uniform chei*ty character, but ai*e made up almost entirely of small oiive-coioiir«d 

compact elongated fragments of a fine olive colour, somewhat lighter ^^^ 

than the matrix and of all sizes, from mere grains up to two inches 

in length. This beautiftil rock has a smooth conchoidal fracture, and 

breaks readily into thin chips. The beds run very straight and dip S. 

40"" W. <: 50°. At two miles below the outlet of White Beaver Lake 

the river passes over light grey sandstone or open-grained quartzite, 

of a very massive character, the bedding being indistinguishable. One 

mile further down, massive dark greenish-grey crystalline dionte is 

exposed on the west side of a lake-like expansion of the nver, and a 

similar rock is met with on the east side, at a distance of about six miles, 

following the river, below White Beaver Lake. In a hill on the west 

side, at about ten miles, a ribboned reddish-purple and dark green felsite 

occurs in almost horizontal beds. Dionte, similar to that last described, 

is extensively developed two or three miles, in a straight line, further 

north.* 

Fifteen or sixteen miles, in a straight line, below White Beaver 
Lake, the east branch of the Montreal River falls into a very beautifbl- 
shaped expansion, about three miles long, which I named Lady Dufferin uAy Duifwin 
Lake. The river enters the southern arm of this lake. About one mile 
and a-half above the entrance there is a portage, a quarter of a mile 
long ; and 300 yards above this, another of the same length. At the 
latter, the river flows in a V-shaped notch between light grey quartzite 
on the west, and ciystalline greenish -grey diorite on the east side. The 
quartzite has a light, glossy, green tinge, and occurs in massive beds. 
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It is of a coarse texture, and holds rounded pebbles of white quartz, Mid 
occasionally a thin bed of these pebbles, with some of red jasper and black 
chert. The dip is due east, at an angle of 20°, and where the quartzite 
comes into contact with the diorite on the opposite side of the notch, the 
latter rock has a splintery character, which it loses a shoii; distance off. 
This quartzite, having the same dip, is continued at the lower poi*tage. 
On the eastern side of the entrance to Lady Dufferin Lake, a fine grained 
or compact quai^tzite occurs in grey, reddish and greenish beds, but 
between this point and the lowermost of the above portages, and again 
at half-armile above the uppermost, there is met with a massive grey 
silicious felsiie, occasionally holding small red spots. At the last named 
locality the beds run N. 10° W. and dip eastward at an angle of 70°. 

In the north-east bay of Lady Dufferin Lake the rock is a dark 
greenish-grey argillaceous slate-conglomerate, the pebbles of which are 
generally widely scattered, but in some parts closely crowded together. 
They consist principally of red syenite, but there are also some of white 
quartz and of soft green slate. The majority of them are as small as peas 
and marbles, but many larger ones are observed, some of which would 
measure as much as six or seven inches in diameter. They are mostly 
rounded, but some are angular. What appeara to be the stratification 
runs nearly north and south, and the rock is divided by joints into 
rhombohedral blocks. 

Leaving Lady Dufferin Lake, the river passes through two smaller 
lakes, each about one mile long, and then enters a third about five 
miles in length. All these lakes are connected by short rapids. At the 
foot of the five-mile lake a branch enters from the west. The rocks 
in the interval between this point and the foot of Lady Dufferin Lake 
consist principally of the light grey quartzites, which, in some places, 
have a sandstone, and in others a conglomerate character. The 
strike varies from N. to W., 15° N., and the dip, which is always 
eastward, fmm 20° to 45°. Dark grey and greenish-grey diorite, 
probably belonging to large dykes, is met with here and there in the 
midst of this quai*tzite region. At a point on the west side of the lower 
half of the five-mile lake, crystalline diorite, dioritic schist, and a fine- 
grained red syenite are jumbled together and pass into each other. 

From the foot of the last named lake the river turns eastward for 
three or four miles, and flows over homblendic schists imnning S. 10° E., 
and dipping southward at high angles. Irregular veins of fine-grained 
grey pegmatite, from one to six feet thick, imn with the stratification, 
and in some parts the whole rock merges into this character. The schist 
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is thickly spotted with granular white quartz, and many veins and 
patches of vitreous quartz cut both varieties of rock. Crystalline 
greenish-grey diorite is also exposed on this part of the river. 

At the end of the above distance the river resumes its northern course, syenite uiia. 
and flows for several miles among hills of syenite, which vai'ies in coloui* 
£i*om red to dull red and grey, in texture from coarse to fine, and in 
composition fi*om quartz and feldspar with little hornblende to a mixture 
of almost equal parts of all three minei*als. It is often mixed with 
iiTegular dykes and large masses of crystalline green diorite. Newer 
dykes and patches of syenite sometimes -occur in the older trap. Trap j^pdykeg. 
dykes are met with at nearly all the falls and rapids. The rocks along 
the river for some distance to the northwaid of the syenite area consist of 
great alternating masses of grey quartzite and dark coloured diorite, both 
of which are frequently of a coarse conglomerate character, the pebbles Ma«dve 
consisting of syenite, quartzite and vai'ious Huronian slates, mostly ®**'**'°**'* 
rounded and crowded together in great bunches. These massive beds 
are intei-sti-atified with sandstone and clay-slate. The dip is from E. 
to B. K E., at an angle of about 30°. 

At a distance of about ten and-a-half miles by the sti^eam from the 
junction of this (east) branch with the main Montreal River, these 
rocks are traveled by a belt of quartz veins, spreading over a 
breadth of a quai-ter of a mile. These veins vaiy in size from mere Quarte veins, 
strings up to a width of thirty or foi-ty feet. They run S. 10° E. 
and N. 10° W., and were traced for two miles west of the river, 
in which direction they show a tendency to converge. Some of the 
lai'ge ones have, in places, a brccciated character, holding fragments 
of syenite and slate. The majority of them contain more or less bright 
crystalline specular ii*on, and in some I found pi^omising indications of 
copper pyrites. Mr. Hoffmann finds the sample of the specular iron specular iron 
which I brought home to contain 39-41 per cent, of metallic ii'on. Two pyriS?'*" 
miles north of its intersection with this group of veins, the river enters 
a lake upwai*ds of two miles in length, surrounded by hills of massive 
compact gi'een diorite. This rock is followed to the northward by horn- 
blende schist, running N. 20° E., and dipping eastward at a high angle. 
Between two and three miles from the main Montreal River, the rocks on 
the east branch consist of dark silicious slates and quartzites, which are 
somewhat disturbed, but run generally north and south. 

In ascending the main Montreal River from the junction of the east Mi^n Montreal 
branch, the rocks along the west side in the first mile consist of ^*'' 
greenish-grey silicious slaty dionte, weathering blac^, except where the 
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surface has been bui'nt over by forest fii*es, when it turns red. For the 
next two miles, a i*ange of hills on the same side, consist of a rather 
fine-grained crystalline green diorite or syenite, consisting of feldspar 
and hornblende, with a very little quailz. At three miles above the 
junction of the east branch, there is a rapid with a portage 220 yards 
in length, and at about four miles and three-quarters another rapid, at 
which the trading posts of the Hudson's Bay Company and one Dokis 
ai'e situated. The rock at the first of these rapids is a reddish-grey, 
crystalline, somewhat friable diorite. Eight miles further are the Falls of 
Matatchewan, forty feet in height, which mark the great northern bend of 
the Montreal Eiver. The narrow and straight lake-like expansion of the 
river above the trading posts continues three or four miles past the foot of 
the falls, and terminates in si ad de sa^: (which does not even receive a 
small bi^ook) close to the height of land separating the waters of Hudson's 
Bay from those of the Ottawa. The rocks along both sides of this stretch 
consist of compact green diorite, holding specks of iron pyrites ahd 
forming cliffs from fifty to 100 feet high. The poi-tage past the Falls of 
Matatchewan is 350 yards long. At one mile above the falls a dark 
coloui'ed diorite of a slaty character is exposed, but at the Beaver 
Portage, nearly three miles from the falls, the diorite becomes compact 
again. On the east side of the river, at three-quarters of a mile above 
Beaver Portage, there is an exposure of light gi'eenish-grey silicious 
brecciated diorite, probably a volcanic ash ; while at double this distance 
a friable reddish-grey spotted diorite occurs. 
HiBtina^ Lake. This 18 at the foot of Mistinago Lake, along which, for four miles, the 
rock is a fine-grained green diorite schist ininning S. 46° E., the beds 
being appai'ently vertical. This is followed, near the foot of the first 
island in the lake, by dark compact silicious slate, ninning apparently 
south-westwaixi with the shores. The island refeiTed to is two miles 
long. About its centre, on the east side, there is an exposure of olive to 
greenish-grey argillaceous or felsitic slate, the bedding of which is dis- 
turbed, but it appeal's to have a general south-westward sti*ike. On the 
west shore of the lake, one mile south of this island, there is a bluff of 
greenish-grey diorite conglomerate, with smooth rounded pebbles of red 
syenite. The run is here due S. W., but a little further on it appears to 
tui'n south and even eastwaixl of S. Two miles south of the island, the 
rock on the east side is reddish and greenish-grey silicious schist, nm- 
ning appai'ently south, the bedding being vertical, while on the west side, 
opposite the foot of the second island (a little fuilher on), a greenish- 
grey diorite conglomerate is exposed, the pebbles of which consist of 
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red syenite. Two miles south of the foot of the second island, which is 
small, the hills on the east side of the lake consist of coarse red syenite. 
The thiixl island, which is also small and rounded, is formed of the same 
rock. On the opposite side is a massive silicious greenish-grey diorite-like 
rock, containing small red spots. 

At the portage at the head of Mistinago Lake, the rock is of a fine- 
grained light red quartzite, associated with gi'eenish silicious slate. The 
bedding is here nearly horizontal Two more portages occui* in the next 
mile, at both of which the rock consists of compact greenish clay-slate, 
dipping N. E., < 10°. At the uppermost of these, a quartz vein three 
inches thick, running east, cuts the slate and carries some copper pyrites. 
Half a mile further on are two rapids, at both of which a similu* clay- 
slate is beautifully stratified, and holds some pebbles of quartz and 
syenite, and is interatratified with thin beds (from one inch to two inches 
thick) of reddish quartzite. The dip is due E., < 12°. The same slate 
is again exposed half a mile still further on, but the dip has changed to 
N., < 10°. In the next eight miles, or to Pinassee's house, at the head PinMsee'a 

houie. 

of the expansion called Sa^wa-min-i-kong Lake, the rock consists of 
massive rather fine-grained greyish-red syenite, with the exception of 
a dyke of greenish-grey diorite at a chute throe miles from the last 
mentioned locality of slate, and of an exposure of soft but massive grey 
or di'ab clay-slate, occurring on the west side, two miles north of 
Pinassee's. 

Using Pinassee's house as a starting point of reference for distances in 
the next few miles, in going up the river, the next rock obsei*ved is at 
about one mile, where beds of tine-grained reddish quai'tzite with shaly 
layers, dip S. 10° W., < 75°. On the north-west side of the river, 
about a mile and a quarler fui'ther on, there is a bluff of soft, close- 
grained massive grey diorite. At two and one-half miles from Pinassee's 
there is an exposure of massive silicious greenish-grey slate, having a 
dioritic appearance, passing into laminated clay-slate. Silicious and 
clayey slates continue for the next two and one-half miles, dipping ^jj,^^^^ 
mostly E., < 20° to 30°. This is at five miles from Pinassee's, and 
here there is a massive bed of greenish-grey argillaceous slate, with 
small scales of mica in some of the partings. The rock has a sti'ong 
cleavage, running S.B. Throughout the next mile and a-half the river 
has contracted to a width of only fi-om three to five chains. Along the 
north side a 'sui'face of greenish-grey clay-slate slopes smoothly down 
from a height of from fifty to 100 feet and runs very straight with a dip 
to the south of 30° to 40°. At about six miles, following the stream, 
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Waboose (Rabbit) River entera from the south, and at less than a mile 
further on the gi'eat southern bend or elbow of the river is passed. Just 
above the junction of the Waboose, the river passes with a strong 
current thix)ugh a narrow gap called Opanga. The rocks, which are 
here considembly distui'bed, consist of reddish quartzite. 

On the west side of the great southern elbow, the rock is a gi-eenish- 
grey silicious clay-slate, sometimes finely ribboned, dipping E., < 45®. 
Above the elbow, the upwaixl course of the river is N. W. for eight miles 
to the head of Pigeon Lake, where it again turns suddenly to the soulh- 
waixi. Two miles above the great south elbow we come to the enti*ance 
of a very narrow lake, which runs about N. N. E., or parallel to the river 
below the elbow for about twelve miles, where it terminates in a eulde 
sac. All around the entrance to this lake, the rocks consist of reddish 
fine-grained quartzite, in beds varying from a few inches to several feet 
in thickness. They are intei^stratified with beds of greenish silicious 
slate, holding grains of red feldspai* and ti^ansparent quartz, and dipN. 60° 
E. < 20° to 45*^, but ai*e disturbed in some places. At the foot of Pigeon 
Lake, which is about one mile further on, or three miles above the 
elbow, there is a portage a quarter of a mile in length, past a rapid, in 
which the rise is about fifteen feet. Here* the rock is a fine-grained 
reddish quai'tzite, iutertitratified with greenish silicious slate, holding some 
pebbles of red syenite. The thinner beds would make good building 
stone. The thicker ones measure about six feet. The dip at the head of the 
portage is N. 65"^ E. < 20°. 

Pigeon Lake is upwai'ds of five miles long. On its north-east shore 
at one mile up, a fine-grained grejish-red syenite occurs. About a 
mile further up the same side of the lake, there is a bluff of light 
greenish-grey finely crystalline diorite, with disseminated grains of 
iron pyrites. A small island in the middle of the lake opposite to 
this point is composed of very dark-green serpentine, with sti'ings 
of calcspai' and crysotile. Fresh fractui*es have a somewhat mottled 
appeal ance, and occasionally present surfaces of a striated or finely 
columnai' shining at>i)ect. The natural surface has a rough or " lumpy " 
chai-acter, and weathers to a rusty coloui\ On analysis. Dr. Hariington 
finds this serpentine to contain oxide of chromium, both in the form 
of small grains and in chemical combination with the rest of the 
rock, thus resembling the sei-pentines of the Quebec group. In the 
next half mile are two more islets in the middle of the lake. The 
rocks of these, and of the south-west shore opposite, consist of similar 
and lighter gi*een soi-pentine, laigely mixed with calcepar, constituting 
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in fact, a sort of limestone in the third islet. In some parts the 
seipentine is divided into separate pieces by thickly reticulating 
strings and veins of crystalline and granular light-grey calcspar, 
while in othere the spar greatly predominates over the serpentine, 
leaving the latter scattered as angular fragments through the mass. 
Forty yards beyond the thiitl islet is a fourth, which is composed 
of a beautiful porphyry, having a grey ground, very thickly speckled 
with opaque-white crystals of feldspai*, and a few of shining black horn- 
blende, each kind averaging about one line in length. Half-a-mile 
further on, or mid-way up the lake on the north-east side, there is a bluff 
thirty feet high, of semi-crystalline, yellowish-grey limestone, mottled umeotone. 
with green and reddi8h-bix)wn patches and full of reticulating strings of 
white calcspar. The weathered surface has a ferruginous crust fj-om one 
half to one inch thick, showing the rock to contain a large proportion of 
iron. A thickness of upwaixls of one hundred feet of the limestone is 
exposed at this place, and it continues northward along the shore for a 
quarter of a mile or more. On the same side of the lake, a small 
exposure of the fine-grained, reddish quartzite occurs about one mile 
further on. At two miles beyond the limestone, or one-third of a mile 
before coming to the north-west extremity of the lake, massive reddish- 
grey quai'tzite is met with on the same shore, while nearly opposite, on the 
south-west side, greenish-grey clay-slate is found, dipping N.W., < 20°. 
Prom the northern extremity of Pigeon Lake, the i-oute which I 
followed passed northward over four portages and three ponds, to the 
eastern exti*emity of Kaik-kaik-ose or Little Hawk Lake. The four utao Hawk 
portages ai-e called the Little Hawks. The first is 897, and the last 510 '^*" 
paces long, while each of the two intervening ones measures about one 
mile and a-quarter. Thick beds of red quartate exposed on the west 
side of the first pond, dip E. < 40°. The upturned edges of a greenish- 
grey clay-slate, dipping E. < 40°, crop out along the second Little Hawk 
portage. At the northern extremity of the third of these poilages, 
a greenish-drab clay-slate dips E. < 30°. A large angular boulder of 
serpentine which was obseinred here, indicated the existence of this rock 
farther, north. Overlooking the eastern extremity of Kaik-kaik-ose 
Lake, is a cliff 200 feet in height, of greyish-red fine-grained quailzite in 
thick beds, interstratifiod with others of greenish felsitic quartzite holding 
red grains. The dip is here E. < 20° but a short distance further north- 
ward it becomes about N. B., < 20°. This lake lies in a north-westerly 
direction and is two and one-half miles in length. Greenish-grey clay-slate 
is exposed at two points on the north side, at one of which it holds small 
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pebbles of syenite, quartz; and slate. At the outlet there is a massiTe 
light-green, felsitic, volcanic ash, marked with specks of lighter and 
dai'ker .colours than the mati-ix. Kaik-kaik-ose Lake discharges by a 
large brook. Alter flowing less than a mile, this joins another from the 

QnMy Kiver. north-eastward, and forms the Grassy Eiver, which, in its north-westward 
course of about fourteen miles to Shatagami Lake, expands frequently ta 
form long mai*shes and shallow lakes. 

The rocks obsei^ved in this interval, consist of different varieties of 
greyish quartdte (sometimes of a conglomerate character) and greenish 
diorite. Grassy Eiver flows out of the south-eastern extremity of Shata- 
gami Lake, at the same cove by which it enters (the lake lying wholly to 
one side of the river) and joins the Mattagami Biver three miles below 

shfttaguni Lake, the Outlet of Konogamissee Lake. Shatagami Lake is thi*ee miles in length 
from SM. to N.W., and upwai-ds of one^mile in breadth. On the west 
side of the narrow cove, which forms both its inlet and outlet, beds of 
greenish-grey clay-slate or shale, which are full of iron pyrites, are found, 
standing vertically, and striking S. TO*', W. About one mile up the 
south-west side, a soft greenish-gi'ey rock occurs^ which has a dioritic 
appearance, but is evidently of a magnesian character. It is rudely 
sti*atifled, and beds which are on edge, run east and west The weathered 
surl'ace is very rough and uneven, being divided into angular elevations, 
fi-om the wasting away of irregular calcspar strings, by which it is 
thickly intersected in all directions. 

lAorautiui ^^ ^® north side of Shatagami Lake, Laurentian rocks are met with 

"*** for the first time since leaving Lake Huron, unless the gneiss, which has 

been mentioned as occurring just below Paul's Lake, belongs to this 
System. They consist of veiy massive grey gneiss, with some moder- 
ately fine-grained dark-coloured homblendic beds. The average run of 
the stratification on the immediate shore of the lake, is east and west 
A poi-tage ti-ail, five and one-half miles long, inteiTupted by a pond 
forty chains in length, about midway between its exti-emities, runs in 
a south-south-westerly coui^se, from the northern cove of Shatagami 
Lake to the east side of Mattagami Lake, which it strikes about three 
miles noiiii cf the Hudson's Bay Companys' post, situated on the opposite 
shore. The tiail passes over reddish-grey gneiss, which at the west-end 
of the half-way pond, dips S.E., < 45*". Darkly-coloured crystalline 
diorite, belonging to dykes, is met with in one place on each section of 
the portage. 

Mattagami Lake extends in a nearly straight course for about nine 
and one-half miles south of the H. B. Company's post, and varies in 
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width from a few yards to half-a-mile. On the east side of the lake, ifattaffuniLako 
the rocks for six and one-quarter miles from the post, consist of different ~*^ 
varieties of gneiss, with occasional bands of hornblende schist. The 
stratification is sometimes disturbed, but the strike is generally from S. 
W° to S. 75^ W., and the dip to the southward from '75'' up to 90°. At 
the distance stated, veiy massive light reddish-grey syenite with large 
crystals of red feldspar, is met with. This is followed by two great bands 
of hornblende schist, alternating with two others of dioritic schist, 
which fill up the intei'val to the narrows leading into the lagoon at the 
Bouthem extremity of the lake. The strike varies from S. 25° W., to 
S. 80° W., the dip being south-eastward at very high angles. The 
hornblende schist holds veins from one foot to ten feet thick, of fine- 
grained grey gi'anite, running with the strike. The rock along the east 
side of the lagoon consists of greenish-grey quartzite, holding transparent 
grains. In the northern part, the beds are massive, but southward they 
become more and more schistose, and have smooth surfaces and calcspar 
incrustations. The dip rs N. 40° W., < 80° to 90°. At the southern 
part of the exposure, a fine-gi*ained soft, green, diorite comes in. 

On the west side of this section of the lake, reddish syenite, varying 
somewhat in character in different places, continues from near the 
southern extremity to within about four miles of the post, where it is 
flanked on the north by dark greenish-grey hornblende gneiss, very 
distinctly bedded, striking S. 75° W. to due W., and dipping southwai-d 
at an angle of 70° to 80°. This has a breadth of half-a-mile, and is 
followed to the north wai-d by more massive varieties of gneiss. 

From the southern extremity of Mattagami Lake, a portage trail 
one mile and ten chains in length leads south, over hills of sand and 
boulders, to a pond about a-quarter of a mile long, suri'ounded by similar 
hills, all covered by red and white pine. 

Mattagami Lake foi*ms an angle to the eastward, in the neighbourhood Kortberapwt 
of the H.B. Company*s post. Beyond the post, the general coui'se of the 
lake is N. 12° W., with a curvature to the westward, and its width varies 
fi^om a few yards to one mile. The length of this section is about sixteen 
and arhalf miles in a straight line, so that the whole lake will measure 
upwards of twenty-six miles. Leaving the foot of the lake, the river 
takes a course bearing N. 15° E., and after flowing smoothly for between 
five and six miles, it plunges down a chute with a steep fall of thirty feet^ 
followed by a rapid, giving a descent of fifteen feet more. Fishing 
Portage, on the west side of the river, nearly a mile in length, leads past 
this obstruction. 
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The rocks along the shores of Matta^mi Lake for nine miles northward 
from the post, consist of massive gneiss, the stidke of which varies from 
S.S.W. to W.S.W., the dip being usually to the S.B. side. At the above 
distance, reddish granite begins, and continues down the lake and river 
to the portage above described. The textui-e varies from a fine to a 
medium and coarse gi*ain, all of which sometimes occur mingled together 
in patches, but usually the rock has a uniform coarseness or fineness 
over considerable areas. A great dyke of crystalline dark grey diorite, 
running apparently north and south, is met with at the head of the fidls. 
Division D of the Canadian Pacific Railway exploratory line of 1873 
crosses the river at this point. 

About a mile and a-half below the foot of the Fishing Portage, the 
river enters Kenogamissee Lake, which has a total length of twenty- 
two miles, but is divided into two sections by a narrow neck six miles 
down, at which Division D of the C. P. R. exploratory line of 1871 
cix)88es. The upper section has the same bearing as the river just above 
it, namely, N. 10*^ E., while the lower section nins more nearly north. 
The lake has a pretty uniform width of 400 yaixis, the shores of both 
sections being tolerably straight. Reddish granite or massive granitoid 
gneiss, occasionally cut by small dykes of crystalline diorite, is met with 
here and there for two or three miles northward of the portage, beyond 
which no i*ock was observed as far as the narrows, the shores being 
sandy or bouldery. The rocks of the greater part of the lower section 
of Kenogamissoe Lake consist of massive reddish and greenish-grey 
gneiss, sometimes epidotic, cut by dykes of dark greenish-grey diorite. 
About the middle of the east side of this section, a dark-grey hornblende 
schist, associated with micaceous gneiss, running S. 75^ B., dip north- 
ward < 65°, is cut by veins of fine-grained granite inmning north-east. 
A handsome flesh-coloured granite of medium grain and easily dressed, 
occurs on both sides of a narrow place about three miles before coming 
to the outlet. This granite is followed to the northward by a great 
breadth of ciystalline schists and other Huronian rocks. It, therefore, 
occupies a position between the Laui'entian and Huronian formations, 
and in this respect is like the majority of the gitmite and syenite areas 
in the great metamorphic region to the north and north-westward of 
Lakes Hm*on and Superior. 

In oi-der to facilitate the geological description of the Mattagami and 
Moose Rivei*8, 1 shall first give a brief sketch of their leading geographical 
foatui'es. From the foot of Kenogamissee Lake Vcf Moose Factory, 
the distance measured by straight lines along the general course of 
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each principal stretch of the river ifl about 216J miles, divided as 
follows : — 

(1). Prom Kenogamissee Lake to a (first) brook at a S.E. bend, about 

N.Em twelve miles. 
(2). From first brook to a second at a N.E. bend, about N., three miles. 
(3). From second brook to a third at a S.W. bend, about "W., five miles. 
(4). Fi'om third brook to Muckwa Powitik (Bear Eapid), about K., 

sixty-six miles. 
(5). From Muckwa Powitik to the foot of the Long Portage, about N. 

18^ W., forty-five miles. 
(6). Prom foot of Long Portage to junction of Missinibi branch, about 

N. 42° B., thirty-nine and a-half miles. ♦ 

(7). From junction of Missinibi branch to Moose Factory, about N. 52° E., 

forty-six miles. 

Moose Factory is situated upon an island six or seven miles above the 
open bay, or mouth of the river. Eighteen portages occur in the above portages 
distance, of which the Long Portage is the last, the remaining ninety 
odd miles to the sea, being free fVom obstmctions other than occasional 
rapids. The Long Portage was found to be about four miles in length, 
while the first and thiixi portages above it measure respectively about 
three-quarters of a mile and a mile and one-quarter. The total fall 
between the extremities of the Long Portage, amounts (according to my 
barometer readings) to 190 feet, and that at the next three portages 
above to 195 feet, which, with forty feet added for the intervening spaces, 
would give a total descent of 425 feet in ten miles. 

Immediately on leaving Kenbgamissee Lake, the Mattagami Eiver 
passes down a series of rapids and falls, having a descent (as calculated 
from the barometer readings) of IIT feet in three-quarters of a mile. 
The thii*teen intervening portages are all short, with a comparatively 
slight amount of fall in the river at each. Indeed, large canoes can be 
taken up or down past several of them with a half-load, especially at 
low-water. Such places are known in the countiy as " demi-charg^." 

In each of the divisions marked (4) and (5), the river receives three 

^ "^ ^ -" Sections and 

considerable branches from the west and two from the east, the largest STJg^J^ 
of which are the Kai-bush-karsing from the west, at twenty-two miles ^^«'* 
above the foot of the Long Portage, and the Ka-ko-zhishk (Woodchuck) 
River from the same side at five miles higher up. Below the Long 
Portage, the.largest branches are the Missinibi, on the west side at thirty- 
nine and a-half miles, or forty-six above Moose Factory, and the Abittibi 
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fifom the east at seventeen miles above the same post. Three smaller 
rivers enter from the west side, between the Abittibi and Moose Factory. 
In regaixi to the above branches, it may be mentioned that the H.B. Com- 
pany's establishment, known as the Flying Post, is said to be situated on 
a lake dmined by the Ka-ko-zhishk, and that a canoe-route leads from 
it to the Kai-bush-ka-sing, and thence to the Missinibi River, which it 
• joins by a brook (only about twenty feet wide at the mouth), below the 
** Lower Swampy-ground," to be described further on. The Ka-ko-zhishk 
branch is really the central trunk of the Moose River, the Mattagami 
and Missinibi branches running parallel to it on either side. The latter 
is sometimes also called the Michipicoten or the New Brunswick 
branch ; from the fact that it forms part of the canoe-i-oute from Moose 
Factory to these trading posts. The name Missinibi (Big Water), after 
the lake from which the river flows, is in conformity with a rule which 
obtains throughout the great region to the northward of Lake Superior, 
namely, that most rivers derive their names from the lakes at their heads. 
Between Kenogamissee Lake and the Long Portage, the Mattagami River 
does not average more than five chains in width, and consists of reaches 
of smooth water with rapids between, while below the Long Portage it 
is continuously swift and shallower, with rapids, and averages from ten to 
fifteen chains in breadth as far as the Missinibi branch. This character 
continues below the forks, from which it is almost straight; contains 
many islands, and increases regularly in width from arquarter of a mile 
at the forks to three miles (including the islands) at Moose Factory. 
The channel on the east side of the* factory is one mile in width. 

Between the height-of-land and the rapid descent in approaching the 

Long Portage, the Mattagami River flows through a Huronian and 

Laurentian plateau, having probably an average elevation of about 1,200 

Burfaoe of the feet above the sea. The general aspect of the surface is of an undu- 

oountry. c i 

lating character, but the inequalities do not often exceed one or two- 
hundred feet. More or less rock usually crops out in the hills and ridges, 
while the intervals, if not occupied by swamps or lakes, have a sandy and 
gravelly sub-soil, underlaid by bouldery earth or clay and having more 
or less vegetable loam upon the surface. 

From the foot of the Long Portage to the sea, the river flows through a 
level region, underlaid by flat-lying unaltered rocks. In this interval 
the banks, which are not often high, are composed, with a few exceptions, 
of gravelly and bouldery earth and clay. The land immediately above 
the banks of the river is dry, and supports a second growth of poplar 
and white birch with some coniferous trees, but at a short distance back 
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it was always found to be swampy and covered with small black spruces 
and lamaracs, growing in a deep layer of sphagnum moss. The islands 
and main land about the mouth of the river consist of alluvial earth 
well suited for cultivation. 

An account will now be given of the rocks observed between Keno- Geology. 
gamissee Lake and Moose Factory. At the outlet of this lake, the 
Wa-wi-a-ton, (Eound Bay) Portage on the east* side of the river, leads 
past the falls and rapids which have been already referred to. Nearly 
all along the ti^ail the vertical edges of ciystalline schists are seen running 
N. 60*^ W. They consist of shining grey, nacreous micarschist, greenish- 
grey silicious and dolomitic schists with rusty surfaces and edges, con- 
taining a green mineral like chlorite, which sometimes prevails so as to 
constitute a chloritic schist. These rocks contain veins of quartz holding 
crystals of highly ferniginous peai'l-spar. The Huron ian rocks are met Junction <rf 
with all along the river, as far as Davis' Bapid, where their junction with Laurentian 
the Laui*entian takes place. This rapid lies neai*ly due north (mag- 
netically) of the outlet of Kenogamissee Lake, the distance being fifty- 
one miles in a straight line. The Laurentian rocks are continuous from 
this point to the foot of the Long Portage, a distance of seventy-three 
miles. This naiTOW neck is the only connection which may exist 
between the immense Laurentian areas lying on either side of Hudson's 
Bay, and these areas niay be entirely separated by the Huronian belts 
between this locality and Lake Nipigon. 

At two miles and arhalf below Kenogamissee Lake, the Mattagami 
River receives the Ta-ta-tchi-ka-pi-ka from the west, and half-a-mile 
further down the Grassy River from the east. Silicious grey slates, 
running W. N. W., are exposed at the junction with the former river. • 
A fine-grained greenish-grey quaiiaite occurs a mile below the Grassy 
River, and half-a-mile further on, a bluish-grey clay-slate, of which the 
cleavage runs N. 80° W. This is followed to the northward by more 
quartzite. At the Pigeon Rapid or Sandy Portage, five and a-half miles 
below Kenogamissee Lake, there is a stratified, dirty, greenish-grey 
crystalline diorite of a somewhat schistose character. It dips north- 
ward at an angle of 80° ; it is cut by iiTegular quartz and calcspar v^ins, 
and by strings of a bright green mineral. Below this rapid no rock was 
observed upon the river until reaching a point in the thiixi of the above- 
mentioned reaches of the river, about two miles below the noilh-east 
bend, where grey granular felsite and silicious slates are exposed, 
running N ^*75° W., dip northward <; 60°. A mile further down is the 
£ish-ki-qua-mo Rapid with a descent of six feet. Here the rocks are 
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grey silicious and dark bluish-grey elay-Hlate, with nisty surfaces, all 
dipping north at an angle of 60® or *70°. 

Half-a-milo further on, we come to tlie Ka-karbish-i (Little Owl) 
Eapid, with a fall of twenty-feet and a portage on the south side, fifteen 
chains in length. The rocks at these rapids consist of gi*een and gi'ey, 
nacreous, chloritoid and talcoid schists, dipping N. < 60°. A great 
dyke of crystalline, gi'eenish-grey diorite, ninning N. and S., or at right 
angles to the stnke, crosses the lower pai*t of the itipids. Near the dyke 
the schists are altered and have crystals of white feldspar developed in 
them. At half-a-mile below these rapids, the Quish-quish (Whistling) 
Portage, eight chains in length, is reacfied. The river here falls about 
eighteen feet over nacreous schists like the last, having also the same 
dip. On splitting some of the talcoid beds, the sui'faces were observed 
to be spotted with homogeneous shining scales. The brook at the com- 
mencement of the fourth of the above reaches, enters the river from the 
west, about three-quarters of a mile below the Quish-quish Portage. 

Pour miles below the cooMnencement of the fourth or long north-and- 
south reach of sixty-six miles, the Mattagami receives the Muskoota- 
Sagaigan (Flat Lake) River from the west. On the south side of the 
mouth of the latter sti^eam, soft, tough, light greenish-grey, somewhat 
slaty diorite occui*s, running N. 60° W., vertical, and on the other 
side a similar but more massive diorite is associated with chloritic 
schist. On the east side of the main river, thirty chains below this 
branch, there is an exposui'e of massive, grey, semi-crystalline steatitic 
rock, holding grains of speculai' iron, and cut by small veins of whitish 
bitter spar. This rock resembles that fi*om which some of tjie ancient 
Indian calumets of Lake Huron and the Ottawa Valley have been carved. 

In the next eleven miles, soft, rather light greenish-grey diorites, both 
massive and slaty, ai'e exposed in several places. The slaty variety 
is traversed in one locality by veins of calcspar from three to ten inches 
in thickness, holding specks of copper pyrites. At the end of the eleven 
miles refen^ed to, an outcrop of dark greenish-grey crystalline diorite, 
probably a dyke, crosses the nver. Half-a-mile further on, there is an 
exposure of massive, rather dark-grey quartzite, holding specks of iron 
pyrites and clear quartz ecrains. The stratification apparently runs 
N. 80° W. At the end of another half-mile, a massive, light greenish- 
grey, silicious schist resembling diorite runs N. 75° W. 

Stui'geon Portage, four chains long, with a fall of twenty-seven feet, 
occurs three and a-half miles further down. The rocks here consist of 
hard greenish-grey, slaty diorite running N. 46° to 60° W., cut by a great 
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dyke of dark greenish-grey, crystalline diorite, which is seen running 
north and south at the foot of the rapids. These rapids are remai'kable 
for the fact that they stop the ascent of the stui'goon. The next rocks 
met with are at six miles below the Sturgeon Portage, where soft, 
greyish-green, talcoid schists are found running N. 55° W. vertical. 
The rock is calcai'cous, and is cut by strings of calcspar. The more 
massive-looking parts are found, on closer examination, to be divided by 
slaty partings into interlocking lenticular pieces. 

Eight miles further down, or four miles before coming to Davis* 
Bapid, rocks ai'e again met with, and consist of grey dionte or volcanic 
ash, holding fine sharp crystals of black hornblende, lai'ger grains of 
white feldspar and small crystals of iron pyntes. The beds dip about 
E. N. B., and are followed immediately by greyish-green chloritic and 
dioritic schists. 

Loon Portage, six chains long, and having a fall of about thii*teen 
feet, is passed about a mile before reaching Davis* Rapid. The rocks 
at this portage consist of dark green ish-gi'ey, hornblendic schist, granular 
quartz constituting about one-half of its composition. The bedding runs 
N. 55° W. vertical. Close to the head of Davis* Eapid, chloritic and 
hornblendic schists, having the same coloui* as the last, run N. 70° W. 
vertical. The fall at Davis* Rapid, which is called a " demi-chai'ge,** 
does not exceed six or seven feet, but the ti'ail past it is 420 paces long. 
The rocks about the foot of the rapid consist of rather coai'se, grey, 
hornblendic gneiss, dipping S. 25° E. < 88°. These are considered to 
mark the commencement of the Laurentian system. In the countiy Lawmitiim 
north of Lake Superior, similar honiblendic schists are frequently found '****** 
at ihe base of the Huronian series. Granite was not observed in situ at 
this junction of the formations, but an immense boulder of a coarse 
variety lies in the bed of the river at the head of Davis* Rapid. 

As already stated, the Laurentian gneiss has a width of seventy-three 
.miles on the river, or from Davis* Rapid to the foot of the Long Portage. 
In all this interval it presents few points worthy of special description. chg,»cterior 
In the firet twenty-eight miles, or as far as the Muckwa (Bear) Rapid, fif*®*^ 
at the end of the long northward reach, it is mostly massive, seldom 
showing very distinct stratification ; its colour varies from light to dai'k 
grey and reddish-grey, and its composition is principally feldspar and 
quartz, with small quantities of mica, hornblende and epidote. The 
strike was observed to vary in different places from S. all the way round 

IjyW.toN.W. 
In the W9»t north-westward reach of forty-five miles, from the Bear 
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Bapid to the foot of the Long Portage, the gneiss is usaally distinctly 
bedded, and in addition to the feldspar and quartz, it generally cont^ns 
considerable quantities of black mica. The prevailing strike is W., across 
the river, or from five to ten degrees to the north or south of that point, 
(more commonly the latter) and the dip, in the majority of cases, is to 
the northward at high angles. The most marked exception to the above 
rule, occurs at about five miles above the £a-ko-zhishk (Woodchuck) 
River, where the gneiss runs north-westward, or with the river, and dips 
noiiih-eastward at an angle of about 50°. Where we finally leave the 
gneiss at the foot of the Long Portage, the run, which is very straight, 
is N. 80° W., dip southward < 80°. 
Laivediorite A oonspicuous feature in the geology of the Laui*entian belt just 

described, is the occurrence of lai'ge dykes, some of which have been 
noted higher up the river, of grey and dark greenish-grey, crystalline 
diorite. Among the localities at which they were observed, the following 
may be mentioned : — (1.) Yellow Fall ; (2.) An island five miles below 
it; (3.) Smooth-rock portage; (4.) Bear Bapid; (5.) One and a-half 
miles below it; (6.) Ka-ti-kum-a-bik, or Ledge Bapid ; (7.) At a sharp 
jog to the south, terminating half-a-mile above Manitou fDeviUs), also 
called the Otter Portage ; (8.) On the west side of the river, tJiree miles 
fVom the last; (9.) Zho-men-e-neese, (Black-bird) also called Warga-da- 
ning Portage; (10.) Karposh-kin-ik (Smoking) Falls; (11.) Foot of Long 
Portage. They all run north, or a little west of north, parallel with the 
general course of the river, with the exception of those at Smooth-rock 
Portage and Bear Bapid, which run north-e^tward. Those marked 
T, 9, 10 and 11, are probably different parts of the same gi*eat dyke. 
It is particularly well seen at the Blackbird and Smoking Falls portages, 
which are separated by an interval of only a-quarter of a mile of 
navigable water. The course of the dyke is N. 12° W., and it thus 
cuts the thinly-bedded micaceous gneiss of the country nearly at right 
angles, the latter running S. 85° W. The dyke here measures from 
300 to 400 feet in width. It is coarser in texture, lighter in colour, 
and more easily denuded in the centi*e than towards the sides, becoming 
more and more dense in approaching each wall. As a consequence, 
the main channel of the river flows in the middle of the dyke, a 
smaller one running between the gneiss, on the west side, and a straight 
row of high islands formed out of the hard rock near the western wall. 
Where the dyke has been recently removed, leaving the wall-rock 
standing, the latter is smooth, more. or less slickensided and coated with 
yellow oxide of iron. Between the proper sides of these dykes and the 
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wall-rock there often interveneB a lining or " casing " of dirty-white or 
buff-coloured, arid more or less mottled compact felsite, having a smooth 
conchoidal fracture. It is evidently rich in iron, as the decomposing 
surfaces are coated with a reddish-yellow powdery crust ; it shows no 
effervescence, on the application of acids. In two instances, it waa 
observed to hold small patches of strongly magnetic iron ore. These 
linings are, perhaps, of the nature of vein-stones, filling fissures alongside 
of the dykes, which had been left by the contraction of the trap on 
cooling. They vary from a few inches to three or four feet in thick- 
ness. At the foot of the Smoking Portage, this felsite is associated 
with a breccia having a soft greenish matrix. In the neighbourhood of 
the dykes, on this paii; of the river, straggling veins of whitish, compact, 
and also saccharoidal dolomite, weathering to a reddish-brown colour, 
were occasionally observed in the micaceous gneiss. 

These great dykes, of which many more, no doubt, exist in the Bffecta of dykai 
surrounding countiy, have probably played an important part in topog»phy, 
producing the present geographical features of the region under descrip- 
tion. Along the Mattagami Eiver, and also (as already remai'ked) in 
the hydrogi*aphical basin of the Montreal Eiver, these dykes very 
frequently occur at falls and rapids. The general coui'ses of the principal 
stretches of the former river correspond with those of the dykes, 
which also coincide nearly with the direction of the glacial striae. 
Mattatchewan Lake, which tenninates in a culrde-sac beyond the great 
bend of the Montreal Eiver, is probably scooped out of an immense dyke, 
98 it is bounded by walls of compact diorite, while a more coai'sely 
crystalline and friable variety occurs in the centre of the valley, at the 
first portage below the Hudson's Bay Company's post at the foot of the 
lake. In my report for 18*70 1 referred to the relation of similar dykes 
to the topography of the Pic Eiver and Long Lake region. 

The general chai'actei*s of the Mattagami and Moose Eivers from the 
Long Portage to Moose Factory have been already refen^ed to. The 
banks, which usually consist of brown gravelly earth, underlaid by 
bluish bouldery clay, gradually diminish in height, in descending the 
liver, from fifty feet, above high water mark, at the foot of the Long 
Portage, to only about ten at the junction of the Missinibi. The aver- 
age difference between high and low water mark in the Moose Eiver and 
its branches appeal's to be about ten feet, although locally it maybe much 
greater, owing to ice jams. 

The solid rock is not often seen, except under the water in the bed 
of the stream. Owing to the uniformly flat and undisturbed position 
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of the strata, the river has no proper channel, but spreads out, even 
at low water, over nearly its whole bed, becoming, in summer, incon- 
veniently shallow for craft no larger than canoes. Leaving the foot 
of the Long Portage, the first exposure of solid rock, — ^which is also 
the principal one on the river, — ^begins at seventeen miles, or at the 
head of the Grand Rapid, which is about a mile and a-quai-ter long, 
and has a fall of about twenty feet On the northern side of tJie 
river, at the head of the rapid, there is a cliff thirty feet high, 
consisting of dark grey bituminous limestone, interstratified towards 

LimflKones. the bottom with eai*thy drab limestone, all weathering to a drab 
colour. Half way down the rapid, this cliff is about twenty feet, Mid 
at the bottom about forty feet in height. The thickest beds measure 
about two feet, and occur towards the top. A similar cliff runs along 
the opposite side of the rapid. The dip is south-eastward, at the rate 
of one in fifty to one in one hundred. Fossils are not common in these 
rocks. 

ftaOia, Those collected were submitt^ to Mr. Whiteaves, Palaeontologist to 

the Survey, who has fVimished the following statement in regard to 
them : — 

1. Favosites Emmonsiiy Rominger. 
« Geological Survey of Michigan, Fossil Corals," page 26, Plate VII., figs. I and 2. 

A well preserved portion of a massive Favosite, which is precisely 
similar to the common species from the Corniferousof Ontario, catalogued 
by Mr. Billings and Dr. H. A. Nicholson as the Favosites hendsphcerica of 
Yandell and 8humard. The reason why that name has been changed 
will be best given in Di\ Rominger's own words : — " Through misappre- 
hension Milne- Edwards described, under the name Emmonsia hemisphasrica, 
as synonymous with Yandell and Shumaixi's species a Favosite entirely 
different from the specimens originally designated by that name." "All 
the original specimens of Fav, hemisph, kept in Mr. Yandell's collection 
are identical with Favosites turhinatus of Billings." *' We have to restore, 
therefore, the name hemisphcericus to this species, for which it originally 
was intended, and give to Milne-Edwards' species the name Favosites 
Emmonsiiy The corallites are not filled by the matrix, and the horizontal 
squamro and crowded diaphragms are, therefore, well shown. A careful 
study of this specimen has convinced me that the Peace River Favosite, 
collected by Mr. Selwyn and described on page 98, should also be 
refeiTed to F, Emm4msii. 
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2. Favosites reticulata, Blainville. 

This is the small, bi^anching and reticulate Favosite which, like the 
preceding species, is abundant in the Cornifei'ous limestone of Westera 
Canada, and which was included by Mi\ Billings as one of the varieties 
of F, Polymorpha, Out of the three sub-species into which that coral 
has been divided by Be Blainville, it agrees best with the one named 
above. Only a single specimen was collected. 

3. Auhpora umbeUi/eraf Billings. 
Quenstedtia umbellifera, Bominger. 

One very well preserved example of this curiously veiiiicillate coral. 

In the original description of A. umbellifera Mr. Billings remai*ks: — 
"It may be that this species should constitute a new genus.** Dr. 
Nicholson has expressed a similar opinion in his firat " Eeport on the 
Pateontology of Ontario," and Dr. Bominger has recently defiued the 
genus and called it Quenstedtia, Unfortunately this appellation is 
preoccupied and cannot be retained, it having been applied by Messrs. 
Mon'is and Lycett, in 1853, to a genus of lamellibranchiate bivalves.* 
In oixier, therefore, to allow Dr. Eominger to substitute another name for 
Q!uenstedtia, the original designation is retained for the present. 

4. CyathophyUum Canadense^ var. 

Heliophyllum Canadense, Billings. Can. Joom., K. S., Vol. IV., page 126. 

Corallum simple, short, conical, strongly curved at the pointed base, 
more gently arched above, widening very rapidly into a broad, open 
cup, with an oblique mai'gin. Eadiating septa about 144, rather more 
than half-a-line apart at the summit of the cup, their interstices every- 
where crossed by innumerable dissepimentfl or concave lamellas, which 
are scarcely as wide apart as the septa themselves. The septate portion 
of the coral is pai'tly concealed by the matrix, and only the outer edges 
of the dissepiments are visible. On the outside of the coral, where the 
opitheca is removed and the surface worn, they appear as horizontal and 
concavely ai'ched ridges crossing the i*ounded and riblike interseptal 
spaces, while on the inner face of the cup the interposition of the 
dissepiments between the septa produces a rather close network, whose 

*"MonoKn4>hof thaUoUusoaof theOreaiOoUW Put IL, pi«e 0& Patoontogrftphlcal Soctotj* 
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meshes appear nearly square to the naked eye. On a closer inspection, 
however, the edges of the dissepiments are seen to be concave. 

The calice being partly filled with dolomite, the characters of the 
bottom of the cup ai'e hidden, and the septal fossette is not exposed. The 
position of the latter is clearly indicated by a pinnate arrangement of the 
septa on the exterior, along the centime of the longest sides, and two 
lateral gaps are also defined by a semi-pinnate grouping of the septa 
above and below. No vestige of the epitheca remains, but a few rounded 
constrictions can be traced externally on the upper half of the specimen. 

Height of the most convex side, following its curvature, three inches 
and a-half ; height of the concave side, one inch and a-quai*ter ; greatest 
diameter at the summit of the cup, two inches and eight lines. 

Only a single specimen was collected, whose inner and outer surfaces 
are much water- worn. 

After a careiul study of this coral I have come to the conclusion that 
it is probably only a short, expanded variety of HeliophyUum Ccmadense^ 
with exceptionally numei*ous septa and interseptal lamellae. At the 
same time, not being al4ogether satisfied with the correctness of this 
view, I have thought it best to give a short description of the specimen. 
Whatever be its proper name, exactly the same variety occurs in the 
Corniferous formation of Ontaiio, and silicified examples from Port 
Colborne in the collection of the Survey show the characte)*s of the 
interior of the cup very perfectly. The calice is rather shallow, and the 
septa meet in, or rather originate from its centre, where they are 
somewhat twisted and slightly raised. They are grouped in flat 
bundles of thirteen or thereabouts, and increase by interatitial additions 
above; 'their edges also ai-e sharply denticulate. The septal fossette is 
clearly defined. 

In Mr. Billings' paper " ©n the Fossil Corals of the Devonian Eocks of 
Canada West," he says : — " It is worthy of particular notice that no 
species of CyathophyUum have yet been found in Canada, while the genus 
HeliophyUum affoi-ds six species." " My own impression," he adds, "is 
that this latter genus is only a section of CyathophyUum, although, ui 
deference to the opinion of others, I have recognized it as distinct I^* 
Rominger has recently united HeliophyUum with CymthophyUum, and I 
quite agree with him in the propriety of this course. 

5, CyathophyUum f species. 
A piece of limestone containing a fragment of what seems to be a 
species of CyathophyUum^ scaixsely distinguishable from average example* 
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of C. Ccmadense, with its outer surface imbedded in the matrix. The 
specimen gives a natural and longitudinal section through the outer 
zone of the coral, the whole of the central area and about three-fourths 
of the circumference having been broken away. What remains is 
obviously insufficient to identify the species or even the genus by, but 
its shape was much more elongated than is that of the fossil last 
described, and it evidently had fewer septa and dissepiments, 

6. Fkillip9astrcea Vemueili, Edwai*ds & Haime. 
Two fragmentary but characteristic specimens. 

7. Fenestella, f 

A mere fragment, with the minute structure too badly preserved for 
the species to be determined. 

8. Strophomena demissa f Coni*ad. 

Two water- worn and exfoliated examples — one a ventral, and the other 
a dorsal valve — of a Strophomena of the section Strophodonta, They 
appear to me to belong to the same species as the specimens collected by 
Prof. Macoun at Eapid Bouill6, on the Lower Peace Eiver, which I have 
doubtfully referred to S. demissa. 

9. Strophostylus ohliquus f Nicholson. 
"Report on the Palasontologj of Ontario, 1874," page 119, Plate II., figs. 11 and 11a. 
A mere cast of the body whorl, without any of the test preserved, but 
showing the oblique shape and peculiarly flattened whorls characteristic 
of this species. 

10. MacropetaUcthys SulUvanti, Newberry.* 

Numerous small pieces of blackened enamel, apparently from the 
cranial plate or plates of a MacropetaUcthys^ and marked very distinctly, 
on their outer suiface with the peculiar stellate tuberculation chai-acter- 

* While studying this speelee, I have taken the opportunity to examine with some care the smaU 
series of fish remains from the Comiferous limestone on exhibition in the Surrey Museum, all of whidi 
were un-named. There are apparently five spedos, one of which is represented only bv a single large 
sod peculiarly sculptured tooth or spine, whose generic name even I have not yet been able to ascertain, 
the rest seem to be as follows :~ 

fBLA«llOB&AM0HU. 

i. MathairaocmihUMpercbOUiUMt Newberry. Fin spines. Lot 46, Oonoession 1, OsYUga. 
1 Uaiehairaieanthiu tulooAvs ? Newbeny. Fbi spbies. Lot 4, Oonoession 4, Walpole. 

eANOISlI. 

9. Maoropeialiethyt SulUvanU, Newberry. Portions of cranial plates. Rama's Farm, Port Oolbome 
L OnpchoauM ngmoidett Newberrj. Intermandibnlar crest, with remains of six teeth. The exact 
locality of this specimen is not known, the label betog marked only ** Canada West, Mr. Hsgar." 
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istic of that genuB. Similar, but much larger ^*agmentfi from tlie 
Coniiferous of Port Colborne, with much of the bony sti-ucture preserved 
and with the colour of the enamel little altered, are in the Museum of the 
Sui*vey. These latter specimens and those collected by Prof. Bell are 
both referred to M, Sullivantiy not only because they accord remarkably 
well with the description and figures ot that species in the firet volume 
of the " Palax)ntology of Ohio," but also because Dr. Newbeny has 
decided for the present to unite all the remains of MacropetaUcthys known 
to him under that name. 

The following were collected by Mr. Bell in the limestone debris Dear 
the first portage on the Missinibi Biver. 

1. Favosites polymorpha, Goldfuss. ' 

A water-worn piece of a branch of this well known species or at any 
rate of the Upper Canadian coral which has been catalogued under this 
name by Mr. Billings and Dr. Nicholson. It agrees exactly also with 
the figures and description of Favosites Umitaris, fiominger. 

2. Pentamerus (f) species. 
The posterior or umbonal half of the ventral valve of a brachiopod, 
apparently referable to the genus Pentamems. The surfiwje is smooth, 
the shell is moderately convex, and seems to have been sub-circular 
in outline. An acute, longitudinal ridge is plainly visible in the centre 
of the valve, but the fi^ont pai't of the shell being broken off it is 
impossible to say how far this septum or ridge extended. The beak is 
of moderate size but is partly concealed by the matrix, so that it is not 
known whether there is any fissure or not. The shell is very unlike that 
of any known brachiopod fi'om the Devonian rocks of Canada, and 
reminds one rather of some of the smooth European Pentameri from 
that formation, such as the P, bredrostris of Phillips. 

The fossils described or mentioned above show clearly that the rocks 
from which they were collected ai*e of Devonian age, also that they 
belong to the horizon of the Corniferous limestone. 

J. F. WHITEAVBS. 

The blue clay at the Grand Eapid contains the fii'st maiine8hells(2VfiMMi 
and Leda) observed on the river. The height above the sea-level is in 
the neighbourhood of 300 feet. A small piece of lignite, having a bright 
glossy fractm'e; was found on the shore at the foot of the rapids. 
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This locality is remarkable for the occurrence of a large deposit of iron on. 
iron ore. Its position is on the north-west side of the river, at the foot 
of the i-apids. It runs along the foot of the cliff for a distance of upwards 
of 300 yai-ds, almost continuously, with an exposed breadth of twenty to 
twenty-five yaixis. The highest points rise about fifteen feet above the 
level of the river. The sui'face is mottled, reddish-yellow and brown, and 
has a rough spongy or " lumpy " appearance, like that of a great mass of 
bog ore. At the surface, and sometimes to a depth of several inches, it is 
a compact bi-own hematite, occasionally in botryoidal crusts, with a 
radiating columnar structure ; but deeper down it is a dark-gi*ey compact, 
veiy finely crystalline spathic ore, apparently of a pure quality. The 
brown hematite evidently results fix)m the conversion of the carbonate. 
The former yields, accoixiing to the analysis of Mr. Hoffmann, 5242 per 
cent, of metallic iron, while the latter shows a very small amount of 
insoluble matter; indeed there is, chemically, little room for impurities, 
since it gives rise to so rich a brown hematite. The geological relations of 
this singular deposit are puzzling ; it may be of newer date than the lime- 
stone gorge in which it occurs. The adjacent overlooking wall of soft 
earthy limestone is worn into vertical caverns, with fluted and rounded 
walls, like the sidds of gi^eat pot-holes. They are sometimes partially 
lined with a thin coating of a highly ferruginous carbonate. The iron 
ore was nowher^ seen quite in contact with the rock.' 

Jjeaving the G-rand Eapids, no rock in situ was observed until arriving Gypfmn banks. 

at the "White, or Gypsum, Banks,** on the main Moose Eiver. They 

occui* on both sides of the river, and begin at thirty-eight miles above 

Moose Factory. The bank on the south-east side nins for about two 

miles ; that on the opposite side about half that distance. The gypsum 

consists of a bed of the ordinary hydrous saccharoidal variety, ninning 

along each side of the river and rising to a height of not more than ten 

feet above low-water mark. It is mostly of a light bluish-grey colour, 

with some whitish portions coloured or mottled with yellow and other 

colom-s. The white variety, suitable for making stucco, was not 

observed in suflScient quantity to be of economic value. This bed is 

overlaid on both sides of the river by a layer oi mixed gjrpsum and 

bluish-drab marl, also about ten feet thick. The gypsum is in the form 

of lumps, many of which consist of ti*ansparent colourless selenite, 

cloavable into thin lamina). A gypsum bank, similar to the last, runs 

along the south-east side of the river, between four and five miles below 

the extremity of the higher one on the same side. 

The gypsum rests upon beds of earthy greyish and buff-colouiod 

T 
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magnesian limostone, and in one or two places a little calcareouB shale 
waa observed resting upon it, but it is generally covered over by the 
superficial materials. Similar dolomitic limestones are seen along the 
edges and in the bed of the stream nearly all the way to Moose Factory, 
the dip being in the direction of the river, and at about the same rate 
as its descent, say ten feet per mile. The Abittibi pours into the Moose 
Biver through several rapid channels between the islands lying across 
its mouth. A finely granular buff-coloured dolomite occurs at these 
rapids which closely resembles some of the beds in the upper part of the 
Onondaga formation of the Saugeen River in Ontario. A species of 
spirifer, and what was supposed to be Strophomena magnifica were ob- 
served in large angular fragments of dolomite between the Abittibi Biver 
and Moose Factory. 

Bocks similar to these fragments (which are believed to be of Devonian 
age) are said to occur in situ on a creek entering the north-west side of 
Moose Biver, three miles west of the factory. In addition to the evi- 
dence affoi*ded by the fossils and the general mineral character of the 
sedimentary rocks which have been desciibed between the Long Poitage 
of the Mattagami Biver and Moose Factory, their associaton with the 
above mentioned deposits of spathic iron and of gypsum, all go to prove 
them to be of Devonian age, and probably about the horizon of the 
Onondaga and Corniferous formations. 

Before returning I had an opportunity of examining the shore of 
James' Bay for a distance of about one hundred miles to the north-east- 
ward of Moose Factory. I also obtained much valuable information 
from various officers of the Hudson's Bay Company who were well 
acquainted with the country around James* Bay. The southern and 
western shores of the bay are very low and level, and the bay itself is 
remarkably shallow with the exception of a channel down its centre. 

For long distances we found it only possible to land from a small boat 
at high tide. Between high tide mark and the woods there is generally a 
broad, open or marshy belt, interspersed with clumps of willow bushes and 
divided by muddy creeks. In some places this open boi*der is raised 
above all but the highest spring tide^, and constitutes a level pi*airie, 
supporting a rich growth of grasses and sedges. The marshy outline of 
the shore of the bay is often interrupted by points and peninsula-like islands, 
composed of boulders piled together in thousands, with scai'cely any finer 
material amongst them. 

Owing to the numerous large rivera flowing into the southeVn portion of 
James' Bay, the water of this pai*t is only brackish, and iadeed in many 
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places it is sufficiently fresh for drinking, and in some instances no taste 
of salt can be perceived for miles, even at a considerable distance from 
land. It is so shallow that a person may frequently touch the bottom with 
an oar, when almost out of sight of the low shore, in a small boat. The 
constant cuiTcnts kept up by the ebbing and flowing of the tides over 
this shallow muddy bottom, render the water too turbid for fish to live 
in this part of the bay, although they are said to exist in the clearer 
water fm*ther out. Living sea shells were fii-st met with to the north- 
ward of BupeH's House, and consisted of Mytilus eduUSy TelUna Qrasiilandxca^ 
small myas, and two species of littorina. 

The fii'st high ground met with on the eastern side of James' Bay is oiwridc'i 
Sherrick's Mount, a large elevated peninsula-island. On the north-east 
shore of Rupert's Bay, between this locality and Bupert's Biver, 
Laui-entian gneiss is exposed at several points. The colour is generally 
grey, and the texture rather coarse. It is composed of quaii;z and feld- 
spar, with smaller proportions of hornblende and mica. The general run 
of the bedding varies fix)ra N. 46° W. to N. 60*^ W. A small island, 
about eighty feet high, in the middle of Bupert's Bay, called the Stag 
Bock, consists of reddish-grey, rather coarse gneiss, running east and 
west. 

The foreffoinff were the only fixed rocks which I observed in this RodBofeurt 
region, but from information which I obtained, I should judge that a 
belt of Huronian schists comes out upon the East Main coast in the 
neighbourhood of Fort George. Further to the north, I have reason to 
believe that the coast for about 230 miles, or ivom Cape Jones, in about 
latitude 66°, to the south side of the pi*omontory of Portland Point, is 
occupied by a series of stratified rocks, resembling the Nipigon sciies 
of Lakes Superior and Nipigon, and consisting of quaitzose sandstones 
or quartzites, shales, flaggy argillites, bedded cherts, conglomerates, 
diorites and impure limestones. The conglomerates are said to be 
largely developed between Cape Jones and Little Whale Biver. At 
Moose Factoiy I was shown a pile of thick flagstones, which had been 
brought fi*om an island about seven miles north of Little Whale Biver. 
This rock is a very fine-grained semi-crystalline, non-cale ii-eous olive-grey 
felsite. I was given some chips of a somewhat similar but slightly 
calcareous rock, holding bunches of small crystaLs of iion pyrites, which, 
were said to come from the same vicinity. 

At Moose Factoiy, I was presented by the officers of the Hudaon^aBay 
Company with specimens of massive iron pyrites, dm*k smoky ehert, like 
that of Thunder Bay,epidosite, agate, carnelian, quartz cryatals, galena, and 
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black crystalline sidente, containing rather a large amount of manganese, 
all fi'om the neighbourhood of Little Whale Eiver. The galena is from a 

Lead mine. Vein situated a few miles inland from the mouth of the river, which was 
at one time worked, to a small extent, by the Hudson's Bay Company. 
According to the analysis of Dr. Harrington, these specimens of galena 
contain 5*104 ounces of silver to the ton of ore. The gangue of the vein 
is calcspar, and the country rock appears to be a compact, finely 
crystalline, dark reddish-grey limestone ; but the high' bluffs about the 
mouth of the river are probably columnai* trap. These bluffs form part 
of a high ridge which, to the south-west, runs out into a chain of islands 
terminating at Great Whale Eiver; while, to the north waixi, this ridge 
appears to be continued in the long neck of land between Eichmond 
Gulf and Nistapuka Sound. On the inland side of these is another range 
of high bluffs and hills also running nearly parallel with the coast. 

Ohain of islands. Fi^om Little Whale Eiver a remai'kable chain of long high islands runs 
parallel to the shore, at an average distance of three miles out, for 
about 120 miles to the northward. The long narrow channel inside 
of these islands constitutes Nistapuka Sound. The rocks of these 
islands, and also of the ridges along the mainland opposite, all dip to 
the west (or seawai-d) side, and present steep bluflfe to the east or 
inland side. The whole countiy behind this part of the coast is described 

Rugged oouutey. ^ i^gg^ and high, but from the south side of the Portland promontory 
it becomes low and level as far as Mosquito Bay, forming part of the great 
Barren Grounds of the east side of Hudson's Bay, and indicating a 
different geological condition from that which obtains to the south. The 
rocks of this low country are probably Laurentian gneiss, with some 
bands of the Huronian series. 

Chains of The remarkable chain of islands, commencing at the South Belchers, 

islands. ^^^^ running noiiJi for about 300 miles at a distance of nearly 100 miles 

from the east shore of Hudson's Bay, are described as being generally 
high and bold, and they have probably a common geological character, 
b^ing j:arallel co the chain of Nistapuka Sound. They may have some 

— connection with the north and south set of great dykes already described 

on the Mattagami Eiver. To the south of the Belchers, a chain of 
islands runs down the same meridian as far as Charlton Island, near Hie 
head of James' Bay, making a total length of about 560 miles of islands, 
It may be here remarked that the ship-channel fix)m Mansfield Island to 
Moose Factoiy, a distance of about "750 miles, lies to the west of this 
chain of islands, and runs duo south or parallel with it. 
When at Moose Factory, Captain Taylor, of the Hudson's Bay 
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Company, presented me with several specimens of a mineral having all 

the characters of a very fine anthracite, except that it contains, according AnthrMite. 

to Mr. Hoffmann's analysis, only a very trifling amount of ash (vide Mr. 

Hoffmann's report, analysis number 4). The specimens were obtained 

by an Indian from Long Island, south of Great Whale fiiver. I was told 

by Mr. James L. Cotter, of the Hudson's Bay Company, to whose 

intelligent observations I am indebted for much valuable information, 

that a similar mineral was reported by the Indians as occurring some 

miles inland from Little Whale Eiver. I could ascertain nothing in 

regard to its mode of occurrence, further than that the Indian who 

brought the specimens from Long Island stated that there was plenty of 

it there. It appears to have resulted from the alteration of a mineral 

like albertite, by losing nearly the whole of its bitumen. 

The boalders which form the points, islets, and island-peninsulas Different kinds 
between Moose Factory and Eupert's Bay, consist of the following 
varieties of rock : (1) OMinary Laurentian gneiss. (2) Dark grey (some- 
times almost black), rather fine-grained quai'tzite, generally containing 
scales of mica, and often rounded and elongated spots, which weathei* 
into pits, being more easily decomposed than the rest of the rock. These 
boulders frequently split with a perfectly straight and even fracture 
across the bedding, which is seldom conspicuous. Boulders of similar 
rock are abundant along the Albany Eiver, below Martin's Falls (see my 
Eeport for 1871). * (3) Dark greyish or blackish -green diorite, usually 
comjmct or finely crystalline. (4) Purplish amygdaloid, with small white 
spots widely disseminated. (5) Compact bluish or drab grey, veiy 
silicious or argillaceous limestone, with flattened nodules or lenticular 
layers of blackish homstone. This rook resembles the unaltered lime- 
stone of Lake Mistassini, at the head of the Eupert Eiver (see Eeports 
of Messrs. Richardson and McOuat). f (6) Homblendic and micaceous 
schists. (T) Angular fragments of soft light-grey limestone, holding an 
obscure Pentamerus, 

The Missinibi, or West Branch op the Moose Eiver. 

A description has already been given of the main Moose Eiver, from loniiinrf mver. 
where it divides into the Mattagami and Missinibi branches, to its month. 
An account will now follow of the route travelled from the junction of 
these streams, by way of the Missinibi Eiver and Lake, and the Michipi- 
coten Eiver to Lake Superior. 

* Qeologicftl Surrey Report of Progress 1871-72, page 112. 
' t Geological Survey Reports of Progress 1870-71* pages 204, 296, and 1871-72, page 118, 
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The distance from the junction of the two branches to the great 
bend of the Missinibi, called Eonnd Bay (also Bull-Moose Bay), and 
situated four and a-half miles below the foot of the. Long Portage, is, 
according to my j)lan, eighty-one miles. This section of the Missinibi 
may be divided into five stretches, a central and two tenninal ones, each 
of them measuring nine miles, and having an upward course bearing 
nearly due west, with two intennediate stretches of thiity-three and 
twenty-one miles respectively, both having a bearing of about S. 
57*" W. The bearing of the whole eighty-one miles is about S. eT"* W. 
In this distance, the only large stream from the south-east side is the 
0-pa-za-tika or Poplar River (also called the Bull and Cow), which 
entera at the end of the second or thirty-three mile stretch. On the 
opposite side, five small rivers enter; the firat, called the A-ta-gwai-i-gan, 
at five miles; the second, the Ash River, at three and arhalf miles below 
the Poplar River ; the third at ten, and the fourth at ten and one-half 
miles above the same stream. The fifth is called the Wabiskagami, and 
entere at thirteen and one-half miles below Round Bay. The former 
site of (Old) Brunswick House is on the same (N.W.) side of the river, 
half-a-mile above the Wabiskagami, which was also called the Ka-ban- 
she, a name now ti-ansferred to the present Brunswick House. 

The river, in the section above described, has a swift cun*ent, with 
occasionally a stony rapid, and averages eisrht or ten chains in width. 
The banks are generally low, but in many places they rise to a height of 
from thirty to fifty feet, and are usually composed of bluish-grey or drab 
clay, with boulders, pebbles, and marine shells, underlaid by blue clay, 
without these, and overlaid by brown gravelly and bouldery earth. In 
•the last forty miles before reaching Round Bay, a light-coloured marl in 
horizontal beds was seen in some places underlying the foregoing. 

The lignite, which is said to be seen in situ during very low water in 
the mouth of Coal Brook (which has been abeady mentioned) it 
probably associated with these mai'ls. Fragments of lignite are strewn, 
often in abundance, along the bed of the river all the way fiX)m The 
Forks to this brook. It may occur in many places along with the light- 
coloured marls, which have probably the form of shallow basins, resting 
nnconformably upon the palaeozoic rocks of the great level region lying 
to the south-west of James' Bay. Coal Brook entera the river from the 
south, five and a-half miles below the great bend, and is said to be 
merely a small channel of the main river, which esciipes from it at the 
head of the fourth portage. I have found fragments of similar lignite 
on the Mattagami, as already stated, and also on the Albany River — 
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Report of Progress 18*71-72, page 112. It is undistinguishable fi*om the 
tertiary ligaite of the Dirt Hills, South Saskatchewan, described pages 
77-80, Report of Progress 1873-74. Mr. Hoffmann has made an analysis 
of one of the specimens which I brought from the Missinibi River (see 
his Report, analysis No. 3). Captain Joseph Wilson, of the Sault Ste. 
Marie, and Mr. Thomas Richaixis, of Brunswick House, have both kindly 
sent me good specimens of the lignite of CoalBrook, above referred to. 

Above The Forks the flat-lying limestones and dolomites were nowhere Limestone, 
seen in place, but, from the nature of the country and the abundance of 
their debris in the drift, I have no doubt they continue to Round Bay. 
From Round Bay to the foot of the Long Poi-tage, the river has an 
upward bearing of south by west, and consists of a succession of strong 
rapids, giving a total rise of pi"obably sixty or seventy feet. Throughout 
the whole of this intei^val it flows in a gorge called Hell-gate, the walls 
of which are sometimes 100 feet in height. 

TopograpMcal Features from the Long Portage^ on the Missinibi River, to 
Michipkoten, on Lake Superior. 

In order to facilitate the geological description of this ix)ute I shall Topognpiiy. 
first give a list of its principal topographical features in the order in 
which they are met with. The distances are measured from one to the 
other, 80 that the total length will be considerably greater than that of 
the general course of the route. • About twenty-seven portages are 
usually made, but the exact number depends on the stage of the water, 
the size of the canoe used, and the skill of the canoemen. If a straight 
line be dmwn from Round Bay to the outlet of Missinibi Lake, it will be 
found to bear S. 10J° W., and to measure about 113 miles. This repre- 
sents the general course of the river, which crosses and re-crosses this 
line repeatedly. 

First — ^Long Portage runs south on east side of river, and is one mile principia 
long ; rise between extremities about 140 feet. 

Opposite head of Long Portage a river enters from the west, which 'is 
followed in going to Wabiskagami Lake. 

Strong Rapid, one mile long, from head of first to foot of second 
portage ; rise, about fifteen feet. 

Second — Store-house Portage, on east side, half-a-mile long ; rise, thirty- 
six feet. 

Third — Congering-house Portage, on west side, 866 paces long ; rise, 
eighteen feet. It is one and three-quarter miles south-east from last. 
Two strong rapids intei'vene, with a total rise of, say, ten feet. 
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ourfh — River-sido Poi'tage, on west side, one-thii'd of a miJe above Ibflt 
is 673 paces long ; rise, twenty feet, and five feet in a rapid just below it. 
Opposite the head of this portage the river gives off a small channel, 
said to be Coal Brook, which rejoins the river five and-a-half miles below 
Round Bay. The distance from Round Bay to the head of this portage 
is eight miles in a straight line, and the total rise is upwaixis of 300 
feet. 

Matta-wish-quai-a River, ft'om west, seven miles south of fourth 
portage. The sources of this river are said to be close to those of 
the Wabiskagami, and also to those of one of the tributaries of the 
Kenogami River, a branch of the Albany, to which a canoe route passes 
by way of the Matta-wish-quai-a. 

Prom last, two and a-half miles to foot of lowermost of the thr«e 

Skunk Islands, opposite to which the Mukatiamik River entei'S from tie 

east. 
Fifth — Kettle Portage, ^ve miles ftu'ther, on west side; 100 ydxls 

long ; strong rapids immediately above and below ; total rise, aJout 

ei^teen feet. 

Tom King's Rapid, half-a-mile from Kettle portage. 

Sixth — Black-feather*s Rapid, three and a-half miles further (four 
strong rapids in the interval) ; usually only a demi-charge, one-^uai*ter 
of a mile long, on east side ; rise, ten or twelve feet. 

Seventh — Rocky Island Portage, five miles from last, 160 pac^ across 
an island ; rise in chutes ten feet. 

Crow Rapid, five and a-half miles further; rise, seven feet. 

Eighth — Sandy Bay Portage, on east side, five miles from lait, eighty- 
five paces long ; a smooth waterfall of twelve feet 

Ka-ka-sha-bi-ka, or Sharp-rock River, from east one and g^half miles 
further. 

Mnth — Shai*p-rock Poi'tage, on an islet three-quai-ters of atnile further 
on; demi-charge eighty-seven paces long; rise, three feet in one short 
step. 

Tenth — Beaver Poii;age, on west side, 455 paces long, |wo and a-half 
miles from last, with a short intervening demi-charge; rise in falls, 
thirty-six feet. 

Ka-bi-sik-a-sha-ka-sing River, from west two and a-half miles fm-ther. 
From Round Bay to this point the general upwaixi course of the river 
has been west of south. Here, however, it changes to a little east of 
south for thirty miles ahead. From this river to— 

Demi-charge at foot of Albany Rapids, four miles. 
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Albany Branch from west, at head of Albany Bapids, which are one 
and a-quarter miles long. 

The Devil's Rapid, seven and a-half miles further ; rise four feet. A 
demi-charge of about 150 yards on east side, three-quarters of a mile 
above this to a — 

Sti'ong rapid half a mile long, the two worst parts of which are called 
The Spout and The Devil's Cap. From the head of this rapid to the — 

Eleventh — Sugar-loaf Poii^ge, a-quarter of a mile from last portage 
on west side, seventy-seven paces long ; rise five feet. 

Twelfth — Pond. Portage, on east side, one-quarter of a mile further. 

Small river from east, at half-a-mile. 

Thirteenth — One and three-quai-ters of a mile further is a demi-charge 
(sometimes a full portage), 200 paces long on the east side, past a rapid 
and chute having a rise of ten feet. 

Brunswick, or Ka-banshe Eiver (the outlet of Brunswick Lake), from Brunswick 
west two and-a-half miles further. A portage to Big Pike Lake, some ^*'* 
five or six miles west of the river, starts in just below the Bininswick 
branch. 

Trail from river, west to a point on Bimnswick Lake, opposite to the 
Hudson Bay Company's post on the west shore, at eight miles. 

General upwai'd course of river changes from east of south to west 
of south at four miles further. Here a canoe-route to Flying Post 
commences by a trail leaving the east side of the river. 

Brunswick Portage to south end of Brunswick Lake, distant about a 
mile, leaves the river on the west side at six miles further ; a rapid 
half way. 

Pazhushkootai Bivei*, from west two and a-half miles above Brunswick 
Portage. 

Fourteenth — St. Paul's Portage, on east side, 1*78 paces long, three gt.PMii*i 
and a-half miles further; steep fall of about twenty feet, called by the ****'*•*•• 
Indians " Thundering Water." 

Fifteenth — St. Peter's Portage, on west side, 330 paces long, six and 
a-half miles from last; falls in narrow gorge of twenty-seven feet, called 
by the Indians " Split Eock." 

Canadian Pacific Railway exploratory line crosses river at a rapid one q^ p ^ u^a. 
and-a-half miles above last portage. A " reference-hub" and bench-mark 
here labeled 298.48 feet. 

Sixteenth — Tchi-ga-qui-da-gnmi River, and foot of Okandaga (also 
called Green-hill) Portage, both on west side. This portage is 1,634 
paces long, and the rise is forty-five feet The upward course of the 
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river makes a sudden jog, bearing east, of one and a-half miles from the 
foot of this portage. Between the Canadian Pacific Bailway line and 
this portage are six rapids, two of which are dcmi-charges, one of them 
being the Calf Eapid. 

Seventeenth — The Wavy Portage, on east side, at three miles from 
head of last; 110 paces long in high water, and 177 in low; rise, five 
feet. Above this portage the upward course of the river takes a 
remarkable turn to north north-east for two and a-half miles. 

Eighteenth — Island Portage, one-thii-d of a mile further, is 431 paces 
across the foot of an island a mile in length ; rise, 18 feet. 

Nineteenth — Foot-of-Swampy-Grounds Portage, on east side. From 
the last portage the distance across the northward bend is only one and 
three-quarter miles, but by the river it is four and a-half. Length of 
poi-tage, 353 paces ; rise, six feet. A brook enters from east, near head 
of portage. 
Jjj^js^^Mnpj Lower Swampy Ground, consisting of lagoons and marshes along the 
margin of the river, ends six miles from last portage. 

Twentieth — ^Keg Portage (or demi-charge) on east side, 360 paces 
long, at four and a-half miles further ; rise, six feet. 

Nottawai-ainse, or Little Iroquois Brook, from west at three and 
a-quarter miles from last portage; three demi-charge rapids intervene, 
having a total rise of about thirty feet. 

Flying Post Brook, from east a-quarter of a mile above last. A canoe 
route to the Flying Post, already referred to, leaves the river by this 
brook. From the mouth of the brook 

The upward course of the river is south-west for four and three-quarter 
miles, the last three compiising the Upper Swampy Ground^ at the end 
of which a small river enters from the south, and the course of the river 
bends to the north-west, foiming a right angle. 
MiMiniU Uk6. Outlet of Missinibi Lake, four and three-quarter miles from Ihe above 
angle ; two demi-charge rapids in the interval. This point, as already 
stated, is 113 miles from Eound P^y, below the Long Portage, 
firithiito. The first hills seen from the rivers, since leaving Moose Factory, lie 

to the south of the angle at the beginning of this sti*etch, but from this 
point onward, hills of greater or less height overlook all the lakes which 
we traversed, and the Michipicoten River, all the way to Lake Superior. 

Missinibi Lake bears S. 48° W., is twenty-four miles long, nearly 
straight, and varies from a-half to one and a-half miles in width. At 
eighteen miles from the outlet, a bay opens off the north-west side and runs 
back (noilh-east) paiullel to the main body of the lake, about ninemilea. 
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The intervening tongue of land is called Fairy Point On the south- 
east side of the lake, fifteen miles from the outlet, a river falls a con- 
siderable height over the rocks into the lake. It is called "Wi-a-sitch-a- 
wan, or " Water shining from afar." 

Twenty first — ^Missinibi Portage, to the north-east extremity of Ci*ooked Crooked Lake. 
Lake, starts from the western bight of the nine-mile bay, above men- 
tioned, and is 405 paces long. Crooked Lake is fifteen or twenty feet 
higher than Missinibi Lake, into which it discharges near this portage. 

Crooked Lake, which is so-called from a sudden jog in its course, is 
otherwise very sti*aight. It is eight and a-half miles long and averages 
less than a-quarter of a mile in width. 

Twenty-second — Height-of-Land Portage, from the south-west end of Hdght-of-Lwui. 
Crooked Lake to the western extremity of Mattagaming (also called 
Dog) Lake, is low and level, and only 366 paces long. The latter lake 
is about twelve feet lower than the former, so that the large lakes, close 
to either extremity of Crooked Lake, are on nearly the same level. 

Looking from the Height-of-Land Portage, Mattagaming Lake has Mattagaming 
the form of the letter T, the foot of the perpendicular portion, which 
runs due west, eight and a-half miles, being at the portage. The trans- 
verse portion runs north and south, and is eight miles long. At its 
southern extremity is the 

Twenty-third— lAit\Q Stony Portage, 192 paces long; fall about ten 
feet 

Twenty-fourth — Big Stony Portage, begins half-a-mile below the Fleming's Line, 
last; it has a total length of 1,780 paces, but the lower thiixl may be 
passed as a demi-charge ; fall about seventy-two feet. Fleming's Line 
of 1870 crosses the foot of this portage, which is at the head of— 

Lake Manitouwik, eleven miles long and three-quai*terB of a mile 
wide. From inlet to outlet it bears S. 40° W., but the lower pai-t of the 
lake forms a separate lagoon, two miles in length, connected by a narrow 
channel with the main body. From the outlet of Lake Manitouwik to 
the mouth of the Michipicoten Eiver, the stream describes one-third of 
the circumference of a circle, whose radius is twelve miles. The chord 
bears S. 63° W., and measures twenty-one and a-half miles. The con- 
vexity of the arc is to the south-eastward. 

Twenty-fifth — Pigeon Portage on east side, 350 paces long; fall 
eighteen feet, at the head of Whitefish Lake, one mile and a-quarter whiteflaii Lake, 
below Lake Manitouwik. 

Whitefish Lake, five miles long and half-a-mile wide, forms part of 
the above ai-c. 
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Frenchmen's Rapid, with a fall of three or four feet at outlet of -White- 
fish Lake ; so-called from two Fi'ench servants of the H. B. Co. having 
been disowned here ; a demi-charge trail on south-east side. 

Twentymsixth — Cat Portage on south-east side, 597 paces long, with a 
fall of thirty-six feet; three miles from last rapid. 

She-quam-ka Eiver from east, three-quarters of a mije below Cat Por- 
tage. Kinniwabik and Ogigaim Rivers, with an intermediate brook, all 
enter from the east, between two and a-quarter and two and a-half miles 
below last river. 
LongPorUge. Twenty -Seventh — The Long Portage, on north side, commences at seven 

and a-half miles fui'ther. A demi-charge rapid occurs at two miles, and 
the Pine-sand River enters from the north, at three-quarters of a mile 
before reaching this point. The Long Portage is 3,704 paces (about one 
and two-thirds miles) in length. The total descent in the river is some 
190 feet, of which about half is in a nearly perpendicular fell close to 
the head of the portage. 

Magpie River from the north, at five miles (in a sti-aight line) from the 
foot of the Long Portage. In this intei-val the river winds about in a 
triangular space between the hills to the north and south, which is 
occupied by great deposits of gravel and sand. The base of this triangle, 
measured across the mouth of the river, is about three miles ; its apex 
is at the Long Portage. 
L»ke Superior. Mouth of Michipicoten River, (at Lake Superior) about one mile from 
the junction of the Magpie. A beautiful fall, visible from the Michipi- 
coten, occure on this river, a few chains up. Near the foot of the fell it 
receives the outlet of Lake Wawangonk, to which a trail is cut, bearing 
noiiih-oast, seven miles. The Hudson's Bay Company's Post at Michi- 
picoten River is situated on the south side, neai'ly opposite to the mouth 
of the Magpie. Following the general course of each of the stretches 
above given, the total distance from Moose Factory to Hichipiooten Poet 
is 314 miles, according to my plan, or 281J miles in a straight hne 
drawn from one to the other, bearing N. 35*^ 40' B. astronomically. 

Geological Features, 

On the south side of the river, about a mile below the great bend, or 
Round Bay, a cliff about 100 feet high overlooks the river for several 
chains. The rocks of this cliff consist of a bluish-grey, rather fine- 
grained trap, with whitish and bluish-grey quai'tz, apparently in beds, 
but disturbed and mingled with a quartz and feldspar rock, like imperfect 
gneiss. About one-third of a mile up a brook, which enters the river at 



Digitized by 



Google 



REPORT Bt ROBERT BELt. 333 

the upper end of the cliff, a grey, glistening, moderately fine-grained 
; mica schist occurs. It is also disturbed, but the general strike is west 
^ south-west. From Eound Bay to the foot of the Long Poi*tage, the 
f cliffs on either side consist of dark coloured crystalline schista, composed 
^ of hornblende and mica, srenerally mixed, bat one of the minerals often Horabiendeand 

mio» sohisti. 

■ predominates very much over the other. All vaiieties contain more 
or lees quartz in grains. The average sti*ike of the stratification and 
cleavage is east and west, and the inclination at a high angle to the 
south, or vertical. The cleavage is generally very even, and the mass 
is divided by horizontal joints. Many veins of light coloured granite Gnnite vdm. 
run with the strike. One of them is about 100 feet thick ; another 
fifty; naany are over ten feet, while smaller ones are very common. 
They ai'e made up of coarse quartz and light coloured feldspai', with 
some large scales of silvery mica. Black tourmalines were also 

; observed in most of them. • The above rocks may be regarded as 
Huronian, passing into Ijaurentian towards the foot of the Long HnroniMiuid 
Portage. Fi*om the Long Portage to a point two miles below the ™^ 
eighth, or Wasquagami, Portage, a distance of thirty-six miles in a 

I straight line, the rocks consist of micaceous gneiss. The sti'ike was 

, taken in a great number of places in the interval, and was found to vary 
bat little from S. 80° W:, so that this Laurentian belt may be considered 
to have, in this sectipn, a breadth of about thirty-three miles, at right 
angles to its course. It is flanked to the «outh by Huronian rocks, the 
change being marked by a more westward inclination, and a more rapid 
rise in the upwaixi continuation of the river. 

The succeeding belt of Huronian strata continues to a point eleven Huroniiii btik 
miles, in a straight line, f\u*ther up the river, or two miles below the 
Albany Branch. The breadth, however, would probably not exceed 
seven miles, at right angles to the strike, which varies fi-om S. 65° "W., 
to N. 55° W., the average being a little south of west. The rocks 
of this belt consist of silicious, felsitic and micaceous schists, with 
qnattzites and diorites. A dyke of crystalline dark greenish-grey 
diorite, fifty feet in width, occurs at the eighth portage, and another of 
a similar character, and forty feet wide, at the tenth, or Beaver Poi*tage. 
Here a greyish mica-schist is overlaid by a light greenish-grey quartzite. 
The strike is S. 70° W., and the dip northward at an angle of 75°. The 
river here runs on the junction of the two rocks. The grey mica-schist 
of the ninth, or Sharp-rock Poi*tage, would make excellent scythe-stones. 

We next meet with a band of Laurentian gneiss, measuring eight ua^ntian 
atxl a-half miles in width, on the general coui*se of the river, its southern 
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boundary 'being about a mile below the Devil's Bapid. In the centre of 
the band it is hard and massive, but towaixls either side it becomes 
micaceous and thinly bedded. Near the north side the dip is N. 10® B., 
< 20® to 40®, while, at its southern edge, it is S. 20® W. < 80®, or 
towards the Huronian i*ocks to the north and south of it. At the latter 
boundaiy the thinly-bedded micaceous gneiss runs in a very straight 
course, and holds numerous crystals of garnet and black hornblende. 
Huroniui rooka. This band of gneiss is followed by a belt of Huronian rocks, which, 
nearest their contact with it, run S. 70® W., thus forming an angle of 40^ 
with the general strike of the former. The Huronian belt has a breadth, 
at right angles to its stnke, of about six or seven miles on the river, ite 
southern boundary cmssing the sti*eam at the bend marked by the 
junction of the Brunswick Eiver from the west. On either side its strata 
consist of greyish mica-schist, while the central portion, towards the 
north side, shows a considerable breadth of dark grey silicious slate, and 
towards the south side, both fissile and massive dark green finely 
crystalline hornblende schist. At the chute called " The Spout " the 
silicious slate is of a blackish-grey colour, and holds a rusty dolomitie 
band ten feet thick. 

From the southern boundary of this Huronian belt, near the junction 
of the Brunswick Biver, Laui*entian gneiss was fojmd all along the rest 
of the Missinibi Eiver to ite source in the lake of the same name ; also 
all along both shores of this lake, of Crooked Lake and the eastero arm 
of Mattagaming Lake. Huronian rocks were again first observed on. 
the last-mentioned lake about three miles from its western extremity. 
This point is about seventy-three miles, in a straight line, south-south- 
westwai'd from the last appearance of the Huronian I'ocks near the mouth 
of the Bjmnswick Eiver. 

Groing southward from the northern boundary of this Lauren tian area 
the gneiss in the exposui*es seen in the first twenty.four miles, in t 
straight line, is massive, being composed principally of feldspar and 
quartz, and the dip is usually to the north-westwaixi ; but in the 
remaining forty-nine miles, although usually massive, it is often thinly- 
bedded and of a micaceous and hornbiendic chai^acter. In this latter part 
of the distance the prevailing dip is to the north-eastward, but, 
towards the southei'n side, it becomes south-westward. At St. Paul's 
Portage (the fii'st below the C. P. E. line) the gneiss is fine-grained, 
grey in colour, and soft. Although massive, " on the lai'ge scale, it 
is marked by fine lines of stratificMion, some of which are composed 
of black hornblende and others of small scales of silvery mica. The dip 
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ifl here N. 75^ E. < 60°, but the rock is divided by joints which underlie 

to the southward at an angle of 70°. Here a small lenticular vein of 

red and white quartz, from four to six inches thick, is traceable, in a 

N. W. direction for about twenty feet. This vein, to which my attention 

was directed by Mr. Thomas Richards, of Brunswick House, contains 

specks of yellow and magnetic ii'on pyrites and of molybdenite. An Molybdenite. 

exposure of massive grey syenite occurs half-a-mile below the Wavy 

Portage. Throughout the whole breadth of the above Laureutian ai'ea 

dykes of dark greenish-grey crystalline diorite are met with more or Dykes. 

less plentifully. Their direction has generally a north and south 

tendency. 

!Prom the commencement of the Huronian ai*ea, in the eastem part of Hnroaiftn u«u 
Lake Mattagaming to the mouth of the Michpicoten Siver, the prevailing 
dip is to the north-eastward. This ar^, which contains a considerable 
variety of crystalline schists, is remarkable for its numerous expflosures 
of granite and syenite. They are met with on both sides of each of the onuiite Mid 
three lakes on the route, and again in a bluff fi-om 260 to 300 feet high, ^*"***^ 
overlooking the noi-th side ofi" the river, four miles above the head of the 
Long Portage. The rock at this locality is a massive light grey fine- 
grained granite, composed of white quartz and feldspar and black mica. 
On Mattagaming, Manitouwik and Whitefish Lakes, the granites and 
syenites vary considerably in composition, but ai^e generally of a fine 
and medium-grained texture. They present every variety of colour, 
from light to dark grey and red, and are mostly of a good workable 
character. 

Around Mattagaming Lake, besides the granite, a dark greenish-grey oreeniehKhtet^ 
glistening hornblende schist was observed in several places along both 
shores, and on the islands. On the western side of the lake it has a 
dioritic chai-acter, and contains a considerable amount of epidote. At 
the Little Stony Portage at the outlet of this lake, the slates have a 
diontic appearance and are rough-surfaced, fine-grained, partly massive 
on the large scale, dark greenish-grey, soft and calcai^eous. 

Fissile, green, dioritic and cbloritic slates ai*e exposed along the 
north-west shore of Lake Manitowik. Their dip is from N. to N.W., 
< 60*^ to 70^. They are mostly calcareous, and often hold patches and 
strings of calcspar and quartz. Interstratifying the slates, are grey 
calcareous bands two or three feet in thickness, which generally present 
rnsly weathered surfaces. These slates are associated with fine-grained 
flesh-coloured granite and syenite. The latter are mixed with the mxedrocki. 
slates in vaiious directions to the cleavage and bedding, and in quantities 
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which vary from small masses up to bluffs one-hundred foot or more in 
height. The mingled slates and syenite or granite ai-e again sometimes 
cut and mixed in various proportions with blackish-green crystalline 
diorite, the latter sometimes prevailing. 

Around Whitefish Lake the rocks on both sides, as far as I observed, 
were exclusively flesh-coloui^ed syenite of a medium texture, with very 
light grey, almost white, fine-grained granite at the upper end. 

OneiM. Cat Portage is remarkable for the occurrence of greyish and reddish 

gneiss,' dipping south wai-d < 40° to 60°. The high fall at the head of the 
Long Portage is over grey gneiss, running N. 70° W., vertical. It is 
marked by spots of black mica and bluish opalescent quartz, and is cut 
by veins of quartz and calcspar, containing specks of copper pyrites. 
The gneiss of both these localities may be of Huronian age, like the 
rocks of the surrounding countiy. A bluff of massive flesh-coloured 
gneiss or syenite occurs on the north side of the Long Portage, about a 
mile west of its upper extremity. A short distance further east, a bluish 
diorite is exposed, while the last quarter of a mile of the poilage passes 

Various schiste. ovor groyish, nacreous, slightly calcareous mica schist and green chlo- 
ritic slates, running N. 30° W., vertical. At the foot of the portage the 
rocks consist of grey, glistening, calcareous, felsitic schists. They 
weather brown, and some of the bands, which are quite rusty, hold 
specks of iron and copper pyrites. Dioritic, micaceous and silicious 
slates were found in the hills on either side of the Michipicoten Eiver 
between the Long Portage and Lake Superior. 



Ooolais Biver.) 



Rocks. 



GOULAIS ElVEB. 

After returning from Michipicoten, I ascended the Groulais Eiver, 
in oixier to ascertain, if possible, the extent of the Hui-onian rocks 
which were known to occur near its mouth. This river enters the head 
of Goulais Bay (on the east side of Lake Superior) at the extremity 
of a delta, which it has formed for itself, and is remarkable for its tor- 
tuous course. Between the fli*st fall and the moutli it winds about in an 
alluvial valley of a triangular form, of which the apex is at the fells, 
while the base, which is five miles broad, and lies at right angles to the 
general courae of the river, is formed by the* head of the bay. The first 
falls are about twenty miles, in a sti-aight line from the mouth; the 
general upwaixi course of the river being a little north of east 

The first rock which makes its appeaiance on the river, occurs at 
eight and a-half miles, in a straight line jfrom the mouth, and consists 
of a dark olive-grey or di*ab ai'gillaceous slate. It has a sti'Ong c.leavage 
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running NT. 40^ B., and underlying to the north-west at an angle of 70°, 
but the dip, which is marked by bands of darker and lighter shades, is 
south-westwai-d at an angle of only about 20°. Further up the stream 
this slate is followed by a considerable breadth of dark-green crystalline 
hornblendic, and dark greenish-grey fine-grained dioritic schists, appar- 
ently in broad alternating bands. Their usual dip is N. 50° B., < 45°. 
The exact junction of the Huronian with the Laurentian I'ocks could not 
be ascertained. Between four and seven miles, in a direct coui'se, below 
the first fall, the rocks consist of imperfect gneisses, containing mica- 
schists and fine-grained quartzose layers, which are supposed to represent 
beds of passage from the one to the other. At the fall itself the rock is 
ordinary Laurentian gneiss of a grey laminated micaceous character, 
dipping N. 40° W., < 30°. The descent in the river here amounts to 
forty feet in a succession of chutes* 

To the westward of this fall, the junction of the Huronian rocks with jonctionof 
the Laurentian, lying to the north of them, is supposed to occur at the Laurentian. 
head of Batchawana Bay, sixteen miles to the west-north-west, while to 
the eastrsouth-east it is met with on the Mississagi Eiver, thirty-three 
miles ofi^, at a point situated twenty-two miles north of the shore of 
LakeHuron. 

After returning from the Gtoulais Eiver I was informed that beds or ironpyrftct. 
veins of imn pyrites, a few inches in thickness, occur in the hills over- 
looking the east side of the valley at an " ox-bow," (the narrow neck of 
which was cut through by the river in 1873) which forms the most 
southern head of the stream, and is situated about eight miles in a 
straight line from the mouth. Some years ago I was shown a very fine 
specimen of a massive variety of the same mineral, which was des- 
cribed as coming from this neighbourhood. 

The post-tertiaiy deposits of the Groulais Eiver consist of a consider- port-tertiMy. 
able thickness of finely laminated, stitf, red clay, interetratified with grey 
and drab, more or less sandy clay, all resting on boulder drift;, and over- 
laid in places by a variable depth of sand or gravel. In the lower part 
of the valley the red clay has, in many places, slid into the river, and at 
low water is found in the fonn of knobs, in which the lamin83 are either 
contorted or dip at high angles. In one locality the drab clay contains 
great numbera of nodules, which are mostly small, flattened and ^circu- 
ar. At two miles, by the river, below the exposure of argillaceous 
slate, eight and a-half miles from the mouth, a bed of impure lignite, six 
feet in thickness, occurs in the north bank of the river. It rests upon 
red clay and is overlaid by twenty or thirty feet of grey sand, 

9 
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OlaeUlstrto. 



8iirfMS6of 
oountry. 



Q«ologioftl 



Drift, Soil, Timber, Climate, &o. 

Many of the phenomona of the superficial geology of the regions 
explored have been referred to in the preceding part of this report ; 
a few points, however, remain to be noticed. Glacial stri© are almost 
always to be found on the surface of the harder rocks, and their course 
was recorded in a great number of places. All along the north shore of 
Lake Huron, and for some miles inland, the direction of the ice-grooves 
was found by Mr. Murray to be between south and south-south-west. On 
the whole of the route which I followed from Lake Huron to James' 
Bay, they larely varied from a course lying between S. and S. 10** W. 
The following exceptions were obsei'ved : — A short distance, below the 
Five-mile Lake, on the east branch of the Montreal River, their bearing 
was S. 20** B. ; in two places, between twenty and thirty miles below 
L. Kenogamissee, S. 20** B., and at Smooth-rock Portage S. 5° B. No 
striae were found anywhere between the Long Poi-tage and Moose Factory, 
the rocks being soft and very little exposed. On the shore of the north 
side of Eupert's Bay they are well marked upon the gneiss, and run 
S. 45** W. 

From the Long Portage of the Missinibi River to Mattagami Lake 
the prevailing direction is south-sou th-went, but around this lake it varies 
from S. 35° W. to S. TO'' W. On Lake Manitouwik it is S. 30° W., and at 
the last or Long Portage of the Michipicoten River, it is S. 40° W. At 
Wasquagami Portage two sets of stri^ occur, one running S. 20° W., and 
the other S. 55° B. The only other exceptional case on the Missinibi 
River was noticed at a point about opposite the middle of Brunswick 
Lake, where the grooves run S. 10° B. In all parts of this great region 
the course of the striaa is influenced by both the general and the local 
contour of the country. 

Between the Great Lakes and James' Bay the country is of a very 
different character in each of the two geological areas which it embraces, 
namely the Laurentian and Huronian plateau, and the paleozoic and 
(pmbably) tertiary basin of James' Bay. The former is somewhat 
elevated, undulating and dotted with great numfcei^s of lakes ; while the 
latter is low, level, swampy, and, as far as known, generally free from 
lakes, constituting a well-marked geographical as well as geological 
basin, bounded by a distinct rim of hard ancient rocks for five-sixths 
of its circumference, since it conti^acts to a width of only about 200 
miles, where it opens into Hudson's Bay on a line between Gapes 
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J0B68 and Henrietta Maria. This rim is high and has a steep slope 
towards the centre, all round. Owing to the unyielding nature of the 
rocks all the rivera running into James' Bay meet with a great and* 
generally very rapid descent on reaching the edge of this basin. As a 
consequence, "the long portages '* on all of them occur where they pour i.^o^ 
down this slope. The Long Portage of Rupert's River is close to the ^<***«^ 
bay, while those of the Abittibi, the Mattagami and the Missinibi are 
met with a short distance southward of the margin of the palteozoic rocks. 
The Kak^ami, or principal fall of the Albany, occupies a corresponding 
position.* The Kenogami River, flowing ftom Long Lake to the 
Albany, offers a more uniform and gentle descent into this basin than 
any of the other rivers which I have examined. 

The junction of the paleeozoic with the underlying rocks to the south- 
west of James' Bay is not marked by great eroded depressions as it is on oiaciaierodon.' 
the southern and western limits of the Laurentian and Huronian axis, 
owing evidently, to the relative positions of the two classes of rocks being 
revei-sed. The ancient glaciers would pass off the almost horizontal beds 
in the first mentioned region without resistance fi'om them, while on the 
other side of the axis their edges would be opposed to the moving ice. 
For the same reasons the water is found lying against the eastern but 
not the western margin of the palaeozoic basin of James' Bay. 

Although the Laurentian and Huronian plateau, between the great 
lakes and James' Bay, may be styled a roekj country, still, I think, the proportion of 
proportion of its whole area in which the bare rocks are exposed is «>^*<>"*^ 
much less than is commonly supposed. This opinion is formed after 
having examined it in hundreds of places, at a distance from the shores 
of lakes and rivers, throughout an area of nearly 200,000 squai*e miles, 
between the Ottawa River and Lake Winnipeg. The high and rocky 
pointa are naturally more conspicuous in proportion to their horizontal 
extent than the rest of the country, while the poi-tages, which are almost 
the only parte seen by ordinary travellers, are nearly always at the most 
rocky places in the valleys or lower levels. These circumstances com- 
bine to give casual visitors a worse impression of these regions than 
they deserve. Loose materials of some kind actually cover the greater 
proportion of the area, and in a very considerable percentage of it, the 
soil is more or less suited for agriculture. Its pi^ecise nature, in various 
sections, has been described in my repoi-ts from 1869 to the present one. 
As a matter of experience iu this sort of country, in the district of 

* Ctoologioal Suryey Report of Proyreis 1871-7S, |wge 110, 
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Algoma and elsewhere, the quantity of cultivatable land, on the estab- 
lishment of settlements, always proves to be much greater than it 
appeai'ed while in a state of nature. In a general way there is, perhaps, 
a greater proportion of good soil in the plateau region northward than 
southward of the height of land. As to the area within the palsBOZoic 
basin of James* Bay, a too level character of the surface will prove rather 
a disadvantage than otherwise ; for, although the land may be sufficiently 
elevated above the nearest river, it appears to be genemlly of a swampy 
nature, except a strip along the immediate bank of the river. 

Gravel hflto. In the region about the height of land, at the head of the east branch 

of the Montreal Eiver, the lower levels are filled with great mounds and 
steep ridges of gravel and cobblengtones. The valley of this river, for some 
miles before it joins the main stream, is also covered with similar materials . 
The first limestone pebbles were observed on the Mattagami, at twenty- 
four miles below Kenogamisse Lake. Along the Missinibi Eiver, for 
many miles above its junction with the Mattagami, a blue clay, only 
occasionally holding pebbles, underlies the grey and drab boulder clay, 

Marine BheiiB. which 18 Overlaid by gravel, sand and gravelly earth. Marine shells 
were observed here and there along this nver, fi'om the Grand Eapid, 
and along the Missinibi from near Eound Bay, all the way to Moose 
Factory. They appear in most cases to be derived from a pebbly, drab 
clay, associated with the boulder (}i*ift. Their greatest elevation above 
the sea on each river would be about 300 feet, but I have found them 
at a height of about 450 feet, along the Kenogami Eiver, a branch of the 
Albany. * At Mill Point, on the north-west side of the river, about nine 
miles above Moose Factory, I collected the following species from clay 
of this character, which was covered with water at high tide: — 1. Bhyn- 
cJumeUapsittaceay Gmelin ; 2. Portlandxa gkmaliSy Gray, (or Leda truncata^ 
Wood); 3. Ledapemulay Moller ; 4. Gardium Islandicum, Linn ; 5. Macoma 
frajilis, O. Fabricius, (or TelUna Ghrcenlandicaj Beck); 6. M. sahdosa, 
Spengler; 7. Snxicava arctica, Linn; 8. Balanus crenatuSy Bruguidre; 
9. Mya arenanaylAnn] 10. M. truncata\ 11. MyHlus eduUs\ 12. AstarU] 
13. Buccinum undatum. All but the last four species above named were 
examined and determined by Mr. Whiteaves. 

^j^^^^ Farming and gardening has been successftilly carried on by the 

officers of the Hudson's Bay Co. at their posts on Lakes Mattagami and 
Missinibi; at the latter, Mr. John Mclntyre, now of Fort William, has 
informed me that he found spring wheat to ripen well. At Moose 

• Oeologloal Sorvey Report of Progrea 1871-72, page 112. 
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Factory, although the soil is a cold, wot clay, with a level, undrained 
surface, farm and garden produce, in considerable variety, are raised 
every year. Among other crops harvested in 1874, wei'e 1,700 bushels of 
good potatoes. Oats, barley, beans, peas, turnips, beets, can'ots, cabbages, 
onions, tomatoes, &c., are grown without any more care than is required in 
other parts of. Canada, and I was informed that some wheat which had 
got accidentally sown one year was found to ripen, but no experiments^ 
as far as I could leai'n, have ever been made to ascertain whether this 
cereal might be regularly cultivated or not. Upwards of eighty head of 
cattle are kept at Moose Factory, besides horees, sheep wid pigs. 

The climate, in going northward fi*om the height of land towards cumaie. 
James Bay, does not appear to get worse, but rather better. This 
may be due to the constant diminution in the elevatioil more than 
counterbalancing for the increasing latitude, since in these noi*them 
regions a change in altitude affects the climate much more than the 
same amount of change would affect it in places further south. The 
water of James' Bay may also exert a favourable influence, the bulk of 
it being made up, in the summer-time, of warai river-water, which 
accumulates in the head of the bay and pushes the cold sea-water further 
north. The greater propoi-tion of day to night, during the summer 
months, may be another cause of the comparative waimth of this region. 
I have referred to some of these points in previous reports. 

Careful notes were kept in regard .to the timber of the districts passed f^^^^ 
through, but the details would be unsuited to the present report. I may, 
however, mention that the species of the most importance, namely, the 
red and white pine, were common all the way from Lake Huron to 
Mattagami Lake, and ceased to be observed a short distance below 
Kenogamissee Lake. In coming from Moose Factory to Michipicoten 
they were fii-st noticed at Missinibi Lake and were very rai'e between 
that sheet of water and Lake Supenor. 

• I have the honom* to be. 
Sir, 
Your obedient servant, 

EOBEBT BELL. 

P.S. — Since the above report was printed I have received the following 
rock-specimens from the east coast of Hudson's Bay, which were kindly Rock-«peoimeD8 
collected .for me from rocks in &itu by Mr. James L. Cotter of the b»^ °* 
Hudson's Bay Company, and forwarded by Dr. Malloch of Moose Factory . 
The localities are given in order from south to north. 
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1. " Paint Bills, seventy-five miles south of Fort George." — A fine- 
grained, hard, dark-grey, fissile mica-schist with rusty surfaces, due to 
the decomposition of small grains of iron pyrites. This rock resembles 
a variety of mica-schist often found in the lower pi^t of the Huronian 
series of the Lake Superior region. 

2. " Long Point, thirty miles south of Fort G-eorge." — A lightrgrey 
gneiss composed of light salmon-coloured feldspar, white quartz, black 
honiblende and a little green epidote. 

3. " fVkite Bear Mills, twenty miles north of Cape Jones." — ^A very 
light-grey, rather fine-grained, binary granite, composed of bluish-grey 
quartz and light flesh-coloured feldspar. 

4. " Sucker Creek, thirty miles south of Great Whale Eiver." (This 
would be \en or fifteen miles north of the last locality). — A mixture of 
brown and red jasper with white calcspar and quartz. 

5. " Hamburg Harbour, six miles south of Great Whale Eiver." — ^This 
rock is made up of thin layers, averaging one-eighth oi sai inch in 
thickness, of very translucent white quartz, interrupted here and there by 
spots of red feldspar, and separated fVom each other by very thin 
partings of dark, chloritic material. The rock is calcareous, and in this 
respect resembles most of the imperfect gneisses of the Huronian series. 

6. " North Point, mouth of Great Whale River."— A red syenite of 
medium texture, composed of red and white feldspar, white quartz and 
dark green honiblende. 

7. " Point Istoncfe, Manitounik Sound, twenty-five miles north of Great" 
Whale Eiver." — ^A fine-grained, bluish-grey, argillaceous dolomite. The 
weathered edge of the specimen shows fine lines of stratification. It 
resembles the unaltered dolomite of Lake Mistassini. 

8. " Big Bock, Manitounik Sound, thirty miles north of Great Whale 
Eiver." — A very light-grey or nearly white quartzite, composed of small, 
rounded grains of quartz enclosing scattered specks of flesh-coloured 
feldspar. The rock is tinged slightly red by oxide of iron. As the 
strike is here evidently towards the last mentioned locality, the dolomite 
which has just been described is probably not fai* removed stratagraphi- 
cally from this quartzite. 1% the Lake Huron region the Huronian 
dolomites are mostly associated with the quartzites. Quartzites or sand- 
stones resembling this specimen are also found among the Nipigon series 
around Lake Nipigon and on the south-east side of Thunder Bay. 

9. ''North Point, mouth of Little Whale Eiver."— A fine-grained 
gi-een rock, holding specks of iron pyrites and gi^ains of green epidote, 
and enclosing spots of bluish-white camelian. B. B. 
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Sir, — I beg to lay before you a brief statement of the progress made 
daring the season of 1875, in the topographical and geological survey of 
the coal-fields of Cumberland County, Nova Scotia. 

In the previous season, as you are aware, I made a topographical work of 
survey of the east side of Cheignecto Channel, from Minudie to a bixx)k i*«^<>^"~*>^ 
three miles west of Sand River, including the whole of the South Joggins 
shore. I hoped, that while making an accurate survey of this coast lino 
which had never been done before, I should, at the same time, have been 
able to study and cai'efuUy examine the rocks. I foimd, however, that 
^he abimpt character of much of the coast, and the consequent necessity 
of taking advantage and making the most of the ebb tide, rendered it 
expedient that I should con tine my operations, in the first instance, to 
the purely topographical work. This was successfully accomplished, 
and during the winter the whole of the measurements made were laid 
down, and a map constinicted on a scale of twenty chains to one inch. 

Last seasouy 1875, much of my time was devoted to a careful exami* _ , , 

nation, and to making measurements of the sti*ata included in Sir W. E. wotion. 
Logan's divisions, one to eight of the Joggins section ; and this exami- 
nation was found to be extremelyr valuable in connection with subsequent 
exploration and survey of the inland poiiion of the coal-field. A large 
coUec'tion was made of rock specimens, and of fossils from the various 
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divisions of the ooast section, and theso are now in the office of the 
Survey for compaiison with the ixxjks of the interior, where the general 
coveidng of superficial deposits makes it very difficult to recognize these 
Measurements, different divisions. To prove the continuity of the coal-seams, I fixed^ 
by careful measurements, the precise position of all the old pits, which 
were to be found, that had been sunk on the course of the Joggins main 
seam, from the shore easterly towards River Hebert village ; and, in 
the same manner, the known out-crops in the vicinity of the Victoria 
and the Lawreuce collieries. The road on the east side of River 
Hebert, from the bridge to the head of the peninsula, formed by the 
junction of the Maccan and llebert Eivers, was surveyed. Here the 
Carboniferous Limestone, the base of the Joggins section, again crops 
out. 
' Shoulie River was surveyed for three miles up from its mouth, and the 
rock exposmes noted. Various other parts of the field were visited and 
surveyed, and advantage was taken of the dry season to examine the 
beds of many of the brooks in which the outcrops, during the greater 
part of the yeai*, ai*e under water. Sufficient information has thus been 
secured for the construction of a number of continuous sections of the 
measures. 

In the Springhill district, the out-crop of the two feet six-inch seam, 
found on the south branch of the Black River, was again visited. In 
1874 this outcrop had been ti*aced by bonngs and shallow pits, made 
under the direction of Mr. J. S. Hickman, of Amherst. I now found 
that the distance from the nver to where the work had ceased was one 
and one-quai*ter miles. The general bearing of the outcrop, from the 
exposure on Black River, is N. 78° W. In the various openings the 
following sections were measured: — 'Nos. 1 and 2 by Mr. James 
Anderson and myself, and No. 3 by Mr. Thomas Lloyd, M.E. 

ft. In. 

No. l.—Shaly coal ...,. 3 

Black, carbonaceous shale 7 

Oood coal 1 2 

Black carbonaceous shale 8 

Coal 4 

Fire clay 

Total 3 



SpriDghffl 



This was in a small slope twenty-one and a-half chains from Black 
River J fifteen to twenty feet deep ; angle of dip 32^ 



90 
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No.2.— Coa/ 1 » 

Black carbonaceous shale 11} 

Coal 3} 

Fireclay 0. 

Total 3 

In a pit thirty-four chains from Black Kiver, visited by yourself in 1874. 

Mr. Anderson afterwards di-ove in this two feet on the dip, the angle of 

which is 49°. 

No. 3.— Bight Side.— Soft grey shale 4} 

Ir\fenor coal 2 

Argillaceous shale 2} 

Carbonaceous shale 4} 

Grey argillaceous shale 9 

Slaty coal 4} 

Hard coal 6 

Clay 1} 

Coal 3 

Fireclay 

Total 3 0} 

Left Side.— Daik grey shale 1 11} 

Tr^ferior coal 8 

Fireclay 

Total ; 2 7} 

In a slope, eighty-five chains fi*om Black Eiver, made by Mr. Hickman 
and carried down to foii.y feet from the sui-face. Angle of dip, N. 3*7** 
E. magnetic. 

Early in the spring of 18*76 a boring was made on the Springhill and Bore-hoi* 
Parrsboro Mining and Eailway Company's area, with the English diamond 
diill, to prove the thirteen-feet six-inch seam which lies to the dip from 
the pit sunk on the supposed continuation of the eleven-feet seam on 
the south side of the fault, mentioned page 156, " Eeport of Progress, 
1873-74." The bore-hole, which is twenty-eight chains west of the pit, 
above mentioned, was carried to a depth of 320 feet, and cut two seams 
of coal, supposed to be each about three feet in thickness, with fifty- 
seven feet of sti'ata between them. The upper seam was cut at 214 feet 
9 inches, and the next at 272 feet. By some peraons these seams are 
thought to be difierent from any pi-eviously known. I have, however, 
reason to believe that they represent the thirteen-feet seam on the other 
side of the fault. A number of shallow borings and two or three pits 
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Bore-hole on 
Joggins main 



were also made, extending to about twenty chains south of the deep 
bore-hole. Coal was cut in some of them, but, as they were not carried 
through it, the thickness and quality of the seam or seams are not 
piuind borings, known. The sites of these pits and borings wei^ carefully fixed by 
measurement, and the respective depths recorded. On the supposed 
eleven-feet seam the crop was traced, by boring, for a distance of nine 
chains from the pit first above-mentioned, on a line bearing S. T® E. 
magnetic ; and at ten chains beyond this a pit was sunk ten to fiiteen 
feet deep, and «* several' ' feet of coal found. As the seam was not sunk 
through, and as the pit was full of water at the time of my visit, I am 
unable to give any particulars respecting either the thickness or the 
quality of the coal. The dip is stated by Mi\ Anderson to be S. 50** W. 
magnetic, < 19^^ The work was done by Mr. Anderson, and directed 
by Mr. E. R. Sharp, secretary to the company. 

On the lease to the south of the Joggins Coal-Mining Association's 
area, at the junction of the Joggins and Sboulie roads, about ninety 
chains from the coast and fifty-two chains to the dip of the Joggins main 
fi^ seam, a boring was made during the summer with an American diamond 
drill, under the direction of Mr. James Logan, of Pictou. I am informed 
that at a depth of 1028 feet the Joggins main seam was struck, which 
proves that the measures are very regular, and agree closely with the 
Sickness, as measured on the coast by Sir W. B. Logan. The main 
seam had already been proved for thii'ty chains from the coast, and 
worked for fifteen or twenty chains, only three faults having been met 
with, the largest throwing the measures about sixty feet. Thus the 
object of this boring was not very obvious. Mr. Logan, however, 
informed me that his employers expected that the main seam would be 
reached at 400 feet This I told him was impossible, pointing out that 
the coast section was very clear, and showed that at the lowest estimate 
he was 800 or 900 feet above the main seam. The average dip of the 
measures is 16^ 30\ and the calculation for the depth of the main seam 
at the bonng gives 1010. 304 feet. Under the circumstances this work 
could only be regarded as a foolish waste of labour. At eighty feet, a 
strong spring was cut and a constant stream of good water now issues 
from the hole. 

Some time was spent in collecting specimens for the Philadelphia 
Exhibition, and after my return from the field, on the 19th of November, 
I was engaged plotting and arranging my own field work and that of the 
late Mr. Walter McOuat, in the adjoining district. The map and report 
of the country examined will be ready for publication next year, and 
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will embrace an area of about 500 square miles, bounded on the west by 
the Cheignecto Channel from Minudie to Shoulie; on the south by the 
Cobequid Hills; on the east, by a north and south line crossing the 
Intercolonial Bailway near Oxford Station ; and on the north by a line 
running west to Minudie. This area includes the whole of the productive 
measures of the Springhill and the Joggins coal-fields. 

I have the honour to be, 
Sir, 
Your most obedient servant, 

SCOTT BARLOW. 
Montreal, 

May, 1876. 
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REPORT 

or 

GEOLOGICAL OBSEEVATIONS IN SOUTHEEN NEW 
BRUNSWICK, 

PROF. L. W. BAILEY, A.M., and MR G. F. MATTHEW, F.G.S., 

ASBUTID BT 

a W. ELLS, M.A., 

ABUSSaSMD TO 

ALFRED R. C. SELWYN, Esq., F.R.S., F.G.S., 

DIRBOTOR OP TBI OlOLOeiCAL BITRVIT OP OAXAHA, 



Sir, — I have the honour to submit herewith a report of geological 
observations made in southern New Brunswick during portions of tJie 
years 18'72-'76, by Mr. Greo. F. Matthew and myself, with the assistance 
ofMr. E.W.E11S. 

The map accompanying the report is that alluded to in youi* Summary 
Beport for the yeare 1873-'74 as being in course of preparation, embracing 
the counties of Queen's and Sunbuiy, and designed to illusti-ate espocially 
the position and extent of the Grand Lake coal-fields, but including as 
well the metamorphic region immediately adjacent thereto. 

In presenting this map the authors desire to state that they have, in 
its compilation, made free use of such pre-existing materials as were 
available for the pui-pose, and particularly of " Wilkinson's Map of New 
Brunswick," the Admiralty charts of the St. John Kiver, and the Surveys 
of the Crown Lands Department at Fredericton. As these latter were, 
however, to a great extent deficient in minor topographical details, such 
as roads, small streams and other land-marks, by which the Ifmits of the 
different foiixxations could be titiced^ besides being the work of many 
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different su/veyors, whose results are far from being acpordant, we 

have made a carefril odometric survey of the entire district, including all 

the ti'avelled roads within the counties alluded to, and the whole has been 

plotted, in connection with the materials above referi*ed to, on a scale of 

100 chains to an inch. Fi*om the larger map thus constnicted the 

present one,* on the scale of four miles to one inch, has been reduced. 

For the use of the valuable, and,- as we believe, very reliable instrument 

by which our measurements were made, as well as for other favours, we 

are under obligations, and would now return our thanks to the officials ^^^f^ 

of the Crown Land Department of New Brunswick. 

In the determination of the geological featui-es. special care has been 
taken in fixing the position of the formations, where the flatter ai'e 
exposed to view upon the roads which traverse them, as well as by the 
Ascent and measurement of all practicable streams. The age assigned 
to the different groups, where not ascertainable by fossils, is that which, 
in our opinion, beet accords with the general geological stmcture of the 
district as well as with the lithogical characters of the included rocks. 

Having in a former report (18*72-73) described in detail the distribution 
and peculiarities of the Carboniferous rocks, we now propose to consider 
the older formations which rise from beneath the latter along the 
southern margin of the Carboniferous area. 

I have the honor to be. 

Sir, 

Your obedient servant, 

L. W. BAILBY. 
Pbedbbicton, N.B., 
May, 1816. 



• The pablication of the Map referred to hM been deferred, m some farther examination and turrey- 
mgr Is required to render it complete. 
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The Pro-Carboniferous rocks of Queen's and Sunbury counties, which 
form the subject of this report, lie along a part of the southern border of 
the great Carboniferous area of New Bninswiok. They may be divided 
into two principal portions, viz. : — 1. Granite, — Which occupies most of 
the triangulai* area east of the Charlotte county line, described in 
the Eeport of Progress for ISTO-Tl ; and 2. Strati^ rocks,— Which 
extend throughout a curving lenticular tract, beginning at the south-west 
corner of Sunbury county, and terminating on the Queen's county line, 
opposite the head of the Washademoak Lake. There are also several 
detached areas of these rocks exposed in the eastern part of the county, 
which will be referred to in the course of the report. 

Among the sedimentary rocks three formations appear to be repre- 
sented, viz. : — Coldbrook Group ( Huronian ? ), Upper Silurian and 
Devonian. 

COLDBROOK GROUP (HURONIAN?). 

Only a few outcrops of rocks, which may probably be referred to the 
Huronian series, occur within the limits described in this i^eport. They 
appear along the southern border of Queen's county, in Hampstead and 
Petersville, and are a group of abrupt hills projecting through the Upper 
Silurian slates. Broke-neck and Blue Mountain, two of these hills, were 
described in the-report of 18*71, but there are several other hills west of 
these which had not then been examined. These, where they come in 
contact with the Silurian slates, exhibit clearly the difference in age 
between the two formations. Along the northern base of the westernmost 
of these hills, where Jones* creek flows by it, there is a clear contact 
Angular points of the felsite rock project into the Silurian slates, and 
thus make it evident that, prior to the deposition of the latter, the felsites 
must have presented a bi*oken, irregular surface, which was subsequently 
filled with mud of the Upper Silurian seas. In this deposit, molluBCS, 
coi-als and trilobites of the period, and fragments of enciinal stems, were 
buried in contact with small fragments of the felsite rock. The lowest 
Silurian beds visible are fine-grained, white-weathering, feldspathic grite, 
in which small fragments of the felsite abound. At this point the layers 
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of tfie felsite rock, which is of a dark-grey colour, vary from a vertical 
position to a dip of S. 30® B. < 70®, while the slates which rest upon 
them dip K 80® B. < 20®. 

The structure of these hills, so far as can be made out from the few and 
obscure dips obtained, appears to be synclinal, and the arrangement of Syndinai 
them shows that in this part the Huronian rocks have been thrown into 
a series of low undulations nearly at right angles to the general strike of 
the Silurian slates. 

An undulating ridge of land, of considei*able elevation, ti'averses the 
wilderness country between the settlement on the Piskahegan Eiver and PWahegmn 
Shin Creek, an affluent of the south bi*anch of Oromocto River. Along Cre^ 
the south side of Shin Creek this range rises boldly in steep hills, com- 
posed for the most paiii of hai-d, feldspathic rocks of various kinds, the 
most abundant being a quartziferous porphyry having 'a fine-gi*ained 
paste of a dark-brown colour, replete with dull orange-red crystals of 
feldspar and angular grains of limpid quai*tz, about the size of swan and 
duck shot. In other vaiieties the paste is violet-grey or purplish-red, 
and many of the feldspar crystals are soft and cellular j these varieties 
also have cavities and fissures filled with a soft earthy, greenish-white 
mineral. To the west of these porphyries there are masses of dark 
olive-gi'ey, porphyntic felsite, pale brown-weathering, and a hard fine- PeWtw. 
grained cream-weathering trachytic rock, having a faint reddish' tinge in 
the fracture and possessing small geodic cavities filled with white crystal- 
line quartz. 

Along the northern flank of these porphyry hills from McDOugall's 
Brook, a branch of Shin Creek, westward, there is a lower range of 
hills consisting of schistose rock, the constituent minerals of which are 
the same as those of the quartziferous porphyries ; but while the grains 
of quartz are quite as lustrous and angular as those of the rocks in the 
higher hills, the feldspar crystals are entirely kaolinized, and the beds of 
rock pass, by increasing fineness in the size of the grains, from a dark 
lilac-grey, violet-weathering grit, to a dark sandstone, and finally to a 
purplish slate with minute grey specks. Still further west, nfear the 
source of the Piskahegan River, the same belt of rocks has, among other 
varieties, a grey trachyte and porph3ane8 of a dark-red colour, with bedg 
of dark red slate and fine-grained flinty felsite of a grey colour clouded 
with purple. 

No ledges of diorite were observed along the noi-them slope of this 
range, for the dark basic rocks along Shin Creek belong to the overlying 
Ix)wer Carbonifei*ous formation, and are described in the Beport of 1872-3, 
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(pp. 187-188) ; but there are numerous pieces of a fine, dark diorite, 
mingled with felsite and orthophyre fragments in the surface drift which 
covere the Devonian slates south of this range of hills, showing the 
existence of masses of diorite among the higher eminences of the belt 
not yet visited. All the usual rocks of the Coldbrook-Huronian series 
are, therefore, present in this ridge, and arranged in such a way as to 
indicate that its structure is synclinal. 

The rocks of this range resemble the central mass of quartziferous 
porphyries of Harvey in York county, described in the Reports of 1866- 
69, (page 180) ; and as in Hai-vey, so here, fragments of the prophyriee 
abound in the cpnglomerates of the Lower Carboniferous formation at 
the northern base of the felsite hills. These fragments are often of 
large size, and are usually more or less angular. 

This felsite and slate formation is uncomformable to the Devonian 
slates and sandstones which extend to the east, west and south of it, and 
probably older ; but owing to the forest-clad condition of the country in 
which it lies, no clear case of suI)erpo8ition on the Devonian slates was 
discovered. 

Many of the feldspathic rocks of this range would yield handsome 
stones for ornamental pui'poses. 



Oak Bay and 
Mascareen area. 



Thickness of 
the series. 



UPPER SILURIAN. 

In the report on the " Mascareen series " of Upper Silurian rocks 
submitted last year (Report of Pi-ogress, 1874-5), the thickness of the 
Upper Silurian slates and sandstones of Oak Bay and of the Mascareen 
area was given at 2,000 feet, and they faWy maintain this bulk in Queen's 
county ; but, as at Oak Bay, the thickness of the lower members is very 
difficult to estimate. Thei'e are no clear sections where the thickness of 
these slates can be measured with any approach to exactness, for when 
the dip can be ascertained with tolerable certainty, the beds are pitched 
at such a high angle that repetitions by faulting may often occur without 
being suspected. The thickness given below for the lowest group of the 
Upper Silurian series is, therefore, only approximate. 

The argillites of this series, which are at the base, and correspond to 
Division 1 of the Mascareen section, are amply represented in the south • 
part of Petersville. It is supposed that there is at least 400 feet in 
thickness of these beds, of which the lower part is paler and more 
calcareous than the upper. 

The beds of Division 2 have, in the southern part of Queen's county 
very much the same aspect as at Passamaquoddy Bay in Charlotte 
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county, for they are largely composed of distinctly banded dark-grey 
and black silicious slates; but in the more northern exposures these 
slates are mare argillaceous and more fissile, though still retaining their 
dark colour. 

The next group (Division 3) is a more variable one. Three bands of Division s. 
it cross the parish of Petersville ; the southernmost is a continuous one 
extending from Douglas Mountain, on the Nerepis Hiver, to Sargeant 
Mountain, on Jones' Creek, in King's county. The great body of the 
rock in this band is a highly feldspathic sandstone of purplish, dark-grey 
colour, fine-grained, sonorous under the hammer, and breaking with a 
sub-conchoidal fracture. The second band appears on the Thompson 
road, where it is cut off by the granite, north of Douglas iMountain. It 
crosses Queen Brook and Long Lake, and a terminal fragment of it appears 
in the hill on the St. John Eiver, next the southern side of the gmnite 
in Hampstead. At the extremities of this band, where the rocks are in 
contact with granite, the more silicious beds resemble those of the 
southernmost band in colour, hardness, &c., but in the intervening space 
they ai'e of a grey colour and softer. Li the northernmost band, which 
extends from Gaspereaux Lake, near the north-east comer of Charlotte 
county, to Queen Brook, the sandstone beds are gi*ey and pyritous, and 
many beds of coai-se, fissile black slate are intei*calated with them. This 
band is concealed in the east part of Petersville and in HaAipstead by 
Devonian and Lower Carboniferous rocks, but emerges on the east side 
of the St. John Eiver, at Golding's Janding, where it presents to view 
similar sandstones and slates. 

At this point in the series there appears to be added to the strata of the DivisionB* 
northernmost band a group of chloritic and feldspathic rocks, seemingly ^^ ^' 
of chemical or volcanic ongin, which are very prominent in the more 
easterly exposures of Pre-Carboniferous rocks along the southern margin 
of the coal-fields. Through the " dark argillites '* north of the principal 
granitic area in Charlotte county, we have connected the main feld- 
spathic band with Division 5 of the* Mascai-een section; but in Queen's 
county there is an additional set of beds, which swell the volume of this 
part of the formation much beyond the thickness observed at Passama- 
, quoddy Bay. In the report of 1871, the strata belonging to this group 
of beds, which appear in Ears and Wickham, were descnbed in connection 
with the Hui'onian formation, on account of the resemblance borne to the 
crystalline sediments of that group. 

With these additions, supposing them to be coiTCCtly placed here, the 

AA 
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Upper Silurian series in the south part of Queen's county may be 
described as follows, in ascending order : — 

TmODTBaS. 

Division 1. Grey clay slates, mostly of a pale eolonr and generally 
somewhat calcareous. Darker grey clay slates, some 
of which are carbonaceous about 400 feet 

" 2. Black and dark^grey, argillaceous or silicious clay slates, 

with very, regular sedimentary bands " 600 " 

" 3. Dark-grey and greenish-grey, (purplish near the granite) 
earthy sandstones ; the lower part in compact masses ; 
the upper part more slaty, greenish-grey and cal- 
careous, or black and fissile " 600 "" 

" 4. Ash-grey and greenish-grey, schistose beds, generally 
chloritic and calcareous, sometimes amygdaloidal and 
dioritic « 300 « 

" 5. Alternations of grey and dark-grey felsites (often por- 
phjrritic) with compact dark-grey, feldspathic rock, 
clouded with green and purple, and with beds of 
dark and pale-green chloritic schist. There is a 
mass of felsite about 150 feet thick near the base, 
and a breccia conglomerate at the summit 800 feet or more. 

The metamorphic region in the south part of Queen's and Sunbury 
counties is in part covered, in the latter, by the Upper Silurian 
formation. The strata are thrown into many sharp folds, among which 
three important axes — two anticlinal *ind one synclinal — have been 
traced. The southernmost of these runs along the north side of a 
spur of the Nerepis range of granite hills, and, passing between it and 
the small area of granite in Hampstead, extends onwaixi to Mistake Cove 
in King's county. The middle axis, which is synclinal and contains 
Devonian beds, originates beneath the Lower Carboniferous plateau of 
Jerusalem, in HampHtead, and crossing the St. John Biver at Hampstead 
village, passes over into King's county, south of London settlement. 
The noi*thern axis is covered by Carboniferous rocks, and only the 
schist and felsites on the southern slope are exposed as far east as Boyd 
settlement, beyond which, in English settlement, the reversed measures 
on the northern slope appear. Broken monoclinal strata and minor 
undulations fill up the spaces between these impoi'tant folds. 

An ascending series of beds may be seen on both sides of the 80uthei*n 
anticlinal, but is raont easily traced on the south side, where the slates 
form a broad band, extending from the northern shoulder of Douglas 
Mountain, past the southera face of firoke-neck Mountain, into King's 
county. South of these slates thei^e is a low range of hills of iHvision 3 
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sandstones, at the base of the granite mountains. On the north side of 
this axis the arrangement of the strata is more complicated, for there is 
a synclinal at the western end bringing in the sandstones again on the 
line of the Thompson road, and two other synclinals, or repetitions of 
monoclioal beds, between this road and the Bnniskillen settlement. A 
section of the measures on Queen Bi'ook, in this part of the parish of 
Petereville, fairly illustrates the complex structure of this district. 
Queen Brook joins the Nerepis Eiver about three-quarters of a mile section on 
above Fowler's falls, through or near which inins the main anticlinal "*^ "*** * 
which traverses the Upper Silurian measures in the south part of 
PetersviDe. The section begins where the post-road to Gagetown crosses 
Queen Brook. 

PUT. 7KBT. 

In ascending the stream from the bridge the measures are con- 
cealed for a distance at right angles to their strike of . . 1,625 

Dark-grey clay slates are the first ro«ks seen, and cover a 

space measured across the strike of 616 

Measures concealed 386 

Chloriticclay slates and dark-grey, feldspathic sandstones, with 

obscure fossils (corals ?). Dip, N. 6°, W. < 80° 66 

Dark-grey clay slates. Cleavage, N. 30°, W. < 70° 106 

Calcareous, chloritic clay slate (having fragments of hard, grey, 
feldspathic rock freely scattered through it), with beds of 
calcareous, chloritic conglomerate and diorite 396 

566 

Dark-grey clay slates, dioritic beds and feldspathic quartnte 

m alternating beds. Dip, N. 6°, W. < 90° 660 

Hard, dioritic beds and feldspathic quartzites 96 

Dark-grey clay slates 25 

670 

This group is on the line of strike of the purple quartzites 

seen in the hills on the Thompson road, and probably 
comprises most of the beds in Div. 3. 

Measures concealed. [A small brook comes in on right bank] 460 

Black clay slates and dark-grey clay slates, with a few beds of 
grey sandstone. Dip, N. 10°, W. < 80°, and N. < 70°. 
Cleavage of slates, N. 35°, W. < 60° 900 

Measures concealed, except one bed of fine-grained, grey sand- 
stone, about 100 paces from the last exposures. Dip, N. 
6° W. < 75°. [This space includes the bridge on the post 
road to Fredericton and the dam of a grist mill] ........ 570 

Coarse, compact, grey clay slate. Dip. N. 5°, W. < 90° 46 

Coarse and fine-grained, compact, grey and greenish clay-slate 
holding fossils — Strophomena 4 sp. OrtkUy RhynchoneUa^ 
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Spirifer^ corals and trilobites. The coarser parts of this 
rock contain fragments of purplish-red slate, and there are 
thin beds of conglomerate, containing fragments of fine 
and coarse, black slate and of feldspathic diorite. Dip, 
8. 10°, B. < 75°, and N. 6°, W. < 90°. Cleavage, N. 20°, 

W. < 70° 65 

Hard, compact, dark-grey, feldspathic sandstone 190 

The position of these beds, if there is not a reversion 
of the measures, will bring them into Div. 3. 

Coarse, compact, chloritic slate. Part of the rock is highly 
calcareous, the calcRpar being intimately mixed with 
small particles of chloritic schist. The weathering out of 
the calcite gives these measures the appearance of vol- 
canic ash. Dip N. 20°, W. <80° 220 

Dark-grey, sandy clay slates, with Pterinea and corals. Dip, 

N. 10°,E. <80 170 



These chloritic schists occupy the position of Div. 4 in 
the Mascareen section. 

Fine-grained, grey, epidotic felsite, with beds of dark-grey, com- 
pact, feldspathic rock and epidotic, chloritic schist : these 
beds are diversified with shades of green and purple'. .... 165 

Similar rocks, but coarser and porph3nritic, with dull feldspar 

crystals 425 

Epidotic, chlorite schist, dioritic sandstone and epidotic felsite, 

less porphjrritic 140 

Grey and dark-grey, feldspathic conglomerate , 135 

These rocks hold the position of Div. 5 of the Mascareen 
section. 

Soft, grey (grey olive-weathering) clay slates 136 

Grey, bufi^weathering felsite, with scattered grains of quartz. . 40 

Soft, grey (olive grey-weathering) clay slates 315 

Fine, grey clay slate, with dyke of diorite 80 

These measures except the felsite are supposed to be a 
part of the Devonian series of argillites. 

Coarse, green clay slates 200 

Fine, green clay slates 760 

Green, fissile clay slates 160 

Pale greenish-grey clay slate (to Poplar Brook Fork) 175 

Same slates. Dip, N. 10°, E. < 80° 75 

Dark greenish-grey clay slates. Dip, S. 10°, E. < 80° 470 

Greenish-grey clay slates. Dip, 8. 10°. W. < 80° 360 



300 



390 



865 



670 
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* FXn. TXBT. 

Soft, pale-grey clay slates, weathering into thin laminse. Dip, 

N. < 8(y> ! 55 

2,265 

In this space there is supposed to be a synclinal fold 

doubling the thickness of the Devonian measures. 

Ledges of compact, dark-grey clay slate. Dip, S. < 80® 220- Sflurian 

Similar hard, dark slates. Dip. S. IQo, E. < 80^ 146 SSpSSd? 

Similar slates. Dip, S. 10°, W. < 70° 146 

510 

These slates are a part of the band of ^* dark argillite," 

Upper Silurian rocks, which extends westward from this 

point into Charlotte county. 

For the purpose of completing the examination of the country between Traveree from 
Queen Brook and the granite range to the westward of it, a traverse was roSd. ^^^^^ 
made from the Thompson road to the band of rocks last mentioned. 
The hill upon which this road begins to rise, at three-quarters of a mile 
from the corner, is nearly on the line of strike of the 670 feet of hai-d 
beds occuiTing on the lower part of Queen Brook. The ledges exposed 
on the south slope of this hill are unmistakably beds of Division 3, being 
dark-purplish, feldspathic sandstone or quartzite and sandy slate, with 
dip N. < 70°. The top of the hill is covered with forest gi'owth, but on 
itfe northern slope there is an exposure of dark, pui*plish-grey, feldspathic 
rock (dip N. 10° W. < 90°), and dark, fine-grained and compact feld- 
spathic conglomerate, with small fragments of grey felsite. These are 
probably beds of Division 5. 

A deep and nan-ow valley separates this hill from a gradually rising 
ridge of land, which extends across to the upper end of the section on 
Queen Brook, given above. In this depression a few ledges of dark-grey 
clay slate, altered apparently in consequence of their proximity to the netamo hiam 
granite, are exposed. They are hardened, and contain seams and nodules ^ ***• "^**^ 
of chlorite and epidote (dip N. 25° W. < 90°). On the southern end of 
this ridge, about a mile from the Thompson road, the strata consist of 
dark, hardened slates, with beds of fine sandstone. Much of the rock is 
poiphyntic, and poi*tions of it are a fine conglomerate, with pebbles of 
slale and grey felsite. At the top of the ridge, which is nearly two 
miles north of this road, the rock is chiefly a dark-grey, hardened slate, 
Beamed with quartz and with knotted veins of the same mineml. The 
slates, which appear speckled when weathered — probably from the 
presence of small fragments of felsite — have an irregular cleavage, and dip 
8. < 80°. Kone of the Devonian slates, which cover a space of half-a- 
mile in the section on Queen Brook, were mot with in the space traversed 
on these hills. 
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Doubling of the 
upper groupe 
in 0000/0 Hill. 



Extension of 
these groupe 
eoitward. 



F^ultatthe 
St. John River. 



Ilire^ 
monoclinal 
buulsin 
Wickham. 



Either from the iDtercalatlon of masses of diorite, &o,, or from the 
doabling of the sti*ata of Divisions 4 and 5 by folding, the feldspathic and 
chloritic rocks have a width of haif-a-mile in the east part of Peters viUe, 
at CJooey's Hill. On the top of this hill thei*e is coai*se breccia- 
conglomerate holding blocks from two to three feet through, and 
sub-angular and rounded pebbles of grey diorite, calcareous ash rock, 
and earthy, amygdaloidal diorite ; westward of it are beds of compact, 
grey, slaty rock, with a few fossils, mostly joints of encrinites (dip N. 
< 90°), and to the eastwai*d, on the slope of the hill facing the parish 
chui'ch, the following succession of beds, proceeding northwaixi : — 

Qreen and purplish-red clay slate, with vesicles containing spathic iron. 
Black, red-weathering, flinty fclsites, accompanied hy argiUites having 

purplish shining films. 
Greenish-grey, dioritic schist. . 
Qrey, somewhat calcareous, feldspathic rock, with glassy grains of quartz, 

and having amygdaloidal ubvities filled with ozMe of iron and iron 

pyrites. 

These beds appeal* to be a part of the folsitic and schistose rocks of this 
series, and may be concealed on Queen Brook by the 570 feet of soft, 
grey slates on the upper part of that stream. 

Half-a-mile to the east ol Cooey's Hill this set of beds is concealed by 
Lower Carboniferous clay-stones, but it reappeai*s again at the head of 
the " north *' (east) branch of the Nerepis, and extends as a low ridge to 
Long Lake. Near Long Lake, the stiata of Divisions 4 and 6 are cut off by 
granite, but form hills of some height on the east side of the St. John Biver, 
in King's county. Here the felsites ai*e gueissic, contain scales of 
chloi'ite, and are of a dull grey colour like those of the Kingston series. 
(Eeports 1870-71). 

The St. John Eiver, where it enters the highlands along the southern 
border of Queen's county, passes through a fault or sudden twist in the 
Pre-Carbor:iferous i-ocks, which marks a change in the prevailing dip of 
the measuios, which now become reversed, and dip to the south waid. 
Three bands of these southward dipping measuies, mai'ked by the 
prominence of Divisions, 4, 5, &c., intervene between the coal measures 
and the King's county line. 

The most northerly emerges from beneath the coal-measm^es in the 
south part of Hendoi*son settlement, and extends in a ridge of moderate 
elevation across the county line, ininning in the direction of Scotch 
settlement, in King's county. In this belt the dip is modeiate, varying 
Horn 30° to 50*^. The next band is tii-st^bcen on the load going out Irom 
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Golding*8 landing, on the St John Eiver, to London settlement. It 
crosses this road and passes through Bald Hill into King's county, at 
the point where the Lawson road crosses the county line. The third 
monoclinal band first appears on the shore of the St. John Eiver south of 
Golding's landing : it comes in view again at McBea's mill-pond, in 
London settlement, and passes into King's county a little west of the 
point where the Lawson road crosses the county line. The space between 
the upper gi'oups of the series in these two bands, narrows in going east- 
waixi, so that in London settlement there is a nearly continuous suc- 
cession of beds of Divisions 3-5 aci'oss the two bands. In both bands 
the dip of the beds near the river is about S. 10° E., < 80°, but in 
London settlement the dip is reduced. 

On the thiixi monoclinal band, between Gelding's coiDer in Wickham 
and the county line, there are nearly continuous exposui'es of the beds 
of this series, in which the strata combine the liihological characters of 
the " dark ai'gillites " in the westei^n part of Queen's county and the 
SQhists, felsites, &c., of Wickham and Johnston. 

The section may be considered as begining 2,100 feet south of (folding's section south 
corner, for which distance there are no exposures, but as a valley runs 
inland here, we suppose it may be occupied by the clay-slates of Division 
1-2. Then follow :— 



of Golding's 



Dull dark-grey and black, somewhat slaty and fine-grained 
rocks, much stained with oxide of manganese, and dipping 
8. lO*' E., < 60« 62 

Hard and moderately coarse-grained, greenish-grey rock, resem- 
bling diorite in aspect, but earthy, and containing numer- 
ous small specks of calcite ; in contact with the slates last 
named 161 

Measures concealed 192 

Dull grey, slaty rocks resembling the above, but somewhat 
sandy, and of a lighter colour. This mass consists of 
narrow alternating bands of compact and slaty rock, and 
contains grey impressions, which in their outline resemble 
the stems of plants. Dip 8. lO* W., < 60® j and N., <^ 70*» 213 

The beds thus far may be compared with those of 
Dirision 3, especially in other exposures east of the St 
John River. 



Coarsely schistose, chloritic rock-ledges in the middlt of a 
space of 



618 



183 



Division 4. 
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Ash-grey and greenieh-grey, slaty dioritic rock, partly amyg- . 

daloidal. Dip 8. 10° E., < TO® 94 

These heds resemble the schist on Queen Brook, referred 
to Division 4. 

Fine-grained, reddish and grey, white-weathering felsite, ob- 
scurely stratified 161 

Qreenish-grey, schistose dioritic rock and purple amygdaloid, 
(haying hard, white amygdules) : also thin beds of soft, 
dark green, schistose, chloritic rock 69 

The presence of thick beds of felsite and chloritic schists 
in this space mark it as part of Division 5. 

Measures concealed 42 

Dark-grey to black, thin bedded argillites dip S. < 80*» to 90«. . 119 

Measures concealed 338 

Dull grey, very thin-bedded argillites 198 

These beds correspond to thoR ' on Queen Brook, which 
we have referred to the base of the Devonian series. 

Argillites like the last, but somewhat coarser, having minute 
brown specks, and holding slaty fragments. Both on and 
across the strike they acquire a purple tinge, and graduate 
into bright purple and gpreen, slaty conglomerates. Dip S., 
< 80° 198 

Measures concealed 24 

Dull greenish-grey, (rusty and pale-weathering) schistose rock, 
with films of chlorite, and seams and veins of ankerite. 
Toward the south side this band becomes rough, with 
enclosed slate pebbles and nimierous fragments of purplish- 
brown felsite 145 

Space occupied partly by grey argillites. Dip S., < 80° 146 

Very hard, fine-grained sandstones, mostly purple, but in 
part greenish or mottled, and having a considerable 
admixture of chlorite, together with veins and nodules 
of brown spar. Dip S., < 80° 220 

Measures c^'ucealed, except a few outcrops of smooth, glossy, 

pale apple-green argillites. Dip. 8. 40° W., < 80° 360 

Argillites like the last, but varying in colour from grey to 
greenish-grey and bluish, or sometimes pale brown and 
ochreous, and more or less calcareous * 291 

These beds correspond in position to the green and 
purplish argillites visible on the upper part of Queen 
Brook. 
Grey, slaty, calcareous beds, filled with films of dark-green 

chlorite 300 



211 



230 



69T 



1,36^ 



Digitized by 



Google 



EBPORT BY L. W. BAILEY AND G. P. MATTHEW. 361 

FBR. FUR. 

Scbistosej chloritic beds in part gneissoid, but composed of an Siliirian 

intimate mixture of chlorite and calcite, and haying in- 23"""" 



eluded thinner beds of finely-laminated dark-green chloritic 
schist. Dip 8. 20® W., < 80« 160 



460 



These are supposed to be an outcrop of Silurian schists, 
and resemble the measures of Division 4. 



Sixty rods to the south of these schists a similar but hai-der rock was 
observed in the bottom of a small ravine, beyond which, to Jones' Cove, 
the only measures seen were pale-grey argillites, like those of Hamp^tead 
village. Since the report of 1870-1 was wi'itten, the examination of these 
schistose and feldspathic rocks has been extended eastward along the 
southern border of the coal measures in connection with the work on 
the latter formation, and some very interesting exposures have been 
observed. The rock of Bald Hill, which is spoken of in the report 
referred to as a feldspathic quai'tzite would be more correctly designated 
as quartziferous felsite, for though very hard and flinty, it is white- QuaruiferouB 
weathering, and composed of fine-grained, cryptocrystalline feldspar, cUoritic 
thi-ough which minute glassy grains of quartz are distributed. 

On Albright's Brook there ai*e greenish and purplish-grey, chloritic 
schists. Dip (or underlie of cleavage) S. < 30°, which are cut by a 
heavy dyke of intrusive, granular felsite running parallel to the strike or 
cleavage planes of the schists. In ascending the brook, southward to 
the point where the valley narrows to a gorge, a heavy band of felsite 
comes in view. These beds are described in the Eeport of 18*72-3, p. 191, 
and are quartziferous felsites similar to those of several other lidges, 
visible further east in the same belt of schists. In the lower pai't of the 
stream which runs through the next settlement (IIendei*son), denudation Hendenon 
of the ( 'ai'boniferous rocks has exposed a garnetiferous mica schist, well 
crystallized, and dipping to the south at a low angle. In this settlement 
the felsites do not come to the surface, but a little to the eastward, whore 
the Henderson settlement connects with the West Scotch settlement, weitsootch 
there is a prominent ridge of them, dip S. < 40°,. extending along 
the county line. Chloritic schists may also be seen in the East Scotch 
settlement, being disclosed by the removal of overlying Cai'boniferous 
Bandstones about the head water's of a small Bti*eam flowing thence to 
Washademoak Lake. Here, however, they exhibit greater diversity 
both in colom^ and in the kind of rock, some of the beds, like those to 
the westward, being haid, dark-gi-ey, flinty and porphyritic, with small 
particles of quartz; while others ai*e softer and more schistose, and with 
colours varying fiom pale flesh-red to maroon j and others again are 
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marked by the presence of yellowish spots and blotches. The enclosed 
felsite beds show that these schists dip S. 40° E., < 60°. Here, too, there are 
slaty and dioritic beds, similar in their general character to those of the 
Hendei'son settlement, and similarly marked with purplish and brownish- 
I'ed streaks and veins ; they have the appearance of being vesicular, but 
this, for the most part, is due to the removal, by weathenng, of numerous 
small ciystals of brown spar, which, with grains of vitreous quartz, are 
more or less abundantly disseminated through the mass. Similar schists, 
associated with fine-grained felsites, may be seen along the road travei'sing 
Boyd the Boyd settlement, and especially where this is crossed by a small 

■etuement. stream flowing thence towaixi Salmon Brook. The tufaceous schists here 
ai'e well sti^atified, and of giey and purplish colours ; in some parts they 
ai'e very, thinly bedded or shaly, in othera haixi and compact, but 
throughout marked, as above, by the presence of enclosed paiiicles of 
quartz and crystals of spar, giving to the whole a vesicular aspect 
These beds dip S. 10° B. < 50. Still better and more continuous expo- 
sures of similar schists and felsites may be seen further east in the 
Engiith English settlement, where the i*emoval of Carboniferous sediments along 

the course of several streams has brought them into view. 

Near the mouth of Carmichael's Bix>ok, in the settlement last-named, 
the following ascending section is visible : — 



Dark pnrplish-grey, feldspathic sandstone or ash rock, containing 
in part small, pale amygdnles or concretionary nodules. These 
beds, which dip N. 50*» E., < 60<», are directly overlaid and 
partly concealed by nearly horizontal, red conglomerates of 
Lower Carboniferous age, filled with pebbles of these and the 
succeeding rocks, bat have an exposed breadth of abont 20 feet 

Highly feldspathic, hard beds of a light colonr, filled with quartz 
veins, and irregularly intermingled with smaller masses of 
soft, white, calcareous or dolomitic rock. These beds rest 
directly upon the lust, forming a low bluff, with a sur&ce 
breadth of about 30 ** 

Pale pistachio-green and very soft, slaty felsites, dipping N. 50^ £. 

< 30^, and exposed for about 150 " 

Measures concealed to junction with Pearson's brook 175 " 

Measures concealed 360 *' 

Thick beds of flesh-red, flinty felsites, containing imbedded grains 
of glassy quartz, and seamed in all directions with veins of 
the same mineral. Dip N. 45o E. < 60® 76 ** 

Space without exposures upon the stream, but partly occupied 
upon the hills above by schists similar to those described 
below 725 " 
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Pale piitachio-green, talco-micaceons, thin-bedded, slaty felsitea, 
very soft and tender and highly cleavable, with unctuous 
surfaces. Dip N. 30* E. < 3(y> 320 feet. 

Space without rock exposures, to junction with Ryan's brook .... 150 « 

On Eyan's Brook, a small Btream, which, with Carmichael's Brook, Ryw's Brook, 
form two of the principal ti-ibutariee of the weat branch of Long's Creek, 
a still better view of some of the beds embraced in the above section may 
be seen. In ascending the stream, the first rocks met with, at a distance ' 

of not more than a furlong from its confluence with the main branch 
above desciibed, ai*e purplish-grey slates, which are throughout conspicu- 
ously banded and clouded with paler layers, often arranged in concentiic, 
circular, and elliptical foims, and dipping northerly at an angle of about 
30® ; but immediately overlying these, and apparently in concordant 
sti'atification, the felsites again come into view, and rise into blufls upon 
the eastern side of the stream. These, in their lower portion, and where 
they rest upon the slates are rather soft and coai^se-grained, with a con- 
siderable admixture of a soft, pistachio-green, talcoid mica and numerous 
veins of quartz, in these respects, resembling some of the beds fii*8t 
described in the above section on Caimichaers Brook, but in the upper 
part of the mass, are much hai'der and more compact, having the same 
flinty character and dark-grey, red, or white-weathering colour which 
chai^acterises the similar beds of the Boyd and Shannon settlements. 
Here, as well as in those settlements, portions of the rock are mai'kcvl by 
a sti^ongly columnar structure, in consequence of which it tends to break, 
upon exposui-e, into very regulai' polygonal and prit^matic bfccks. After 
passing these blufls, in ascending the stream, the only rocks met with, 
for a distance of about sixty rods, are Lower Carboniferous, red sandstones 
and conglomerates, filled with pebbles of quartziferous porphyiy, grey 
amygdaloid, slaty felsite, &c., and having a very low dip (about N. < 
4°) ; but towards the upper part of the stream the felsites again appear, 
and near where the brook is crossed by the county line, rise abruptly 
from its bed into hills from 150 to 200 feet in elevation. 

Between the junction of Eyan's Brook with the main stream of the 
South-west branch and the point where the latter is joined by Lunn*s 
Brook, the distance is about 400 rods. Along this portion of its course 
the valley watered by the main stieam is somewhat broader and mostly 
occupied by meadow-land, having been excavated chiefly from sandstones 
of the coal formation, which crown the hills upon either side, and which 
at one point form a series of low blufls near the edge of the stream. 
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The brook is, however, crossed at several places by reefk of the older 
rock, consisting, for the most part, of felsites or quartzifei-ous porphyries 
similar to those described above, but associated with talco-feld8i)athic 
schists thickly spotted with small, pale, oval blotches, Similai* beds are 
also seen upon Lunn's Brook, where the associated schistose beds cover 
a larger space, and the succession is more complete ; this sti'eam, indeed, 
from the vicinity of the bridge on the post-road to its mouth, a distance 
of three-quartera of a mile, affoi'ding an almost continuous section of the 
underlying strata. The succession is an ascending one. 



Section on 
Limn's Brook. 



Felsites, pale red and fine-grained 

Space without exposures ♦ 

Space mostly occupied by fine-grained, pink and red felsites, 
but including a low bluflf of greenish-grey, feldspathic rock, 
clouded with shades of green and red 

Space without exposures 

Purplish-grey, feldspathic slates, spotted with paler ovoidal 

blotches. Dip N. 40<' E., < 30<» 

Space without exposures 

Grey and rather coarse-grained, feldspathic slates, more or less 

clouded with purple 

Grey, slaty felsites. Dip N. 60° E., < 25 to 30° 

Space without exposures 

Grey, feldspatWc schists and slaty felsites. Dip N. 60° E.,<10° 
(N.6. The stream here makes a deep and wide bend) 

Fine-grained, very pure and slaty, fiesh-red felsites. Dip N. 60° 
E.,<20° 

Space having beds of grej felsite near the middle 

Grey slaty felsites 

Space without exposures 

Felsite, hard, fine-grained and flinty, more or less schistose, 
(a bluff about fifty feet high), the colour varying irom pale 
red to black 

Pale red felsite well stratified. Dip N.E., < 60° 

• 

Space without exposures 

Purplish-grey, feldspathic schist. Dip N.E. < 49° 

Haid, g^ey felsites, having a considerable admixture of soft^ 
yellowish-green talcoid matter, forming the inferior portion 
of a low bluff, above which are bright gr^en, slaty conglo^ 
merates, with fragments of green and red slate. These slaty 
beds are well stratified in rather thin layers, and dip N.E. 
<30° 



Approximate 

thicknees 

of the beds. 
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The conglomerates are the laat layers visible on Lunn's Bixx)k, which 
here joins the main stream. Further down the stream, at the bridge 
above McLean's mill, other conglomerate beds appear. They consist of McLewi'a mm. 
large rounded ft'agments of greenish-grey, feldspathic rock, firmly im- 
bedded in a paste of similar composition ; the conglomerate beds 
alternate with others that are finer and more homogeneous j and both 
fine and coai-se beds abound with small vesicles containing calcite, as 
well as disseminated crystals of the same mineral, which by weathering, 
give to the rock a vesicular appearance. These crystals and grains of 
calcite ai*e scattered indifferently through both the pebbles and the 
matrix of the rock. 

It is quite possible that in this section on Lunn's Brook there are one or 
more repetitions by faulting, since, upon the St. John Eiver we have not 
found more than one great mass of felsite. This feldspathic member 
there attains a thickness of 175 feet, but seems even more massive in 
the eastern part of Queen's county. 

In addition to the more considerable areas described above, scattered 
outcrops of Upper Silurian rocks are disclosed at several points by the 
denudation of Carboniferous sediments along the southeni border of the 
coal-field. Of these exposures, those occurring along the course of the 
Canaan Eiver and its tributary, the North Fork, have been descnbed in 
the Report of Progress for 1872-3. It only remains to consider those 
similarly exposed upon Long's Creek and upon Thorn's Brook ; both 
affluents of the Canaan River fi'om its southern side. 

Of the two branches which continue to form Long's Creek, the south- 
west branch has, upon an earlier page, been described as having cut its way 
through Cai'boniferous sediments down to hard feldspathic and petrosili- 
cious beds, which also appear upon its tributaries Lunn's and Ryan's 
Brooks, and again near the confluence of the two main streams at McLean's 
mill. On the north-east branch no schists or felsites are met with, but Nortti-«Mt 
while Carboniferous rocks ai*e conspicuous along much of its length, and Lc^^^ook. 
ai-e the only surface beds seen in the settlement of Groshen, there are also 
disclosed some which very nearly resemble the oixlinary Upper Silurian 
rocks of Division 3, as seen in the western part of Kars and Wickham. 
The best exposures are at a fall of the stream a few i*ods north of the 
point where it is crossed by the road to Leonard's mill, and embrace a 
considerable thickness of very hard and flinty, but highly feldspathic and 
white-weatheiing slates, alternating with others which are of a darker 
colour and contain much pyi'ites. Their dip is N. 30*^ W., < 40*^. At the 
junction of Chapman's and Leonard's Bi*ool^s, and again upon the latter, 
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are other slates and feldspathic quartzite, which are a pai*t of the same 
series, but these are here more highly altered, often approaching a diorite 
in aspect, a circumstance probably due to their being penetrated at 
numerous points by dykes and veins of diorite and syenite, and which, at 
the extremity of the settlement are the only rocks visible. 
Tiioni's Brook, Thorn's Brook, the only remaining stream to be considered, taking its 
rise in the parish of Havelock, in King's county, and flowing easteriy for 
some miles, nearly parallel to the county line, entera the county of 
Queen's near its eastern extremity, and about a mile and a-half below 
where this line is crossed by the post road at Fowler's mill. For a 
distance of nearly three-quartei*s of a mile above this mill the stream is 
bordered by high bluffs, composed for the most part of a very hard and 
compact sandstone, in colour varying from grey to dark grey, and contain- 
ing numerous small black specks, which, together with the colour, give 
to the rock something of the aspect of a diorite. Many of these specks 
are in reality crystalline scales of black mica, but with them are often 
met larger fragments of black slate imbedded in the rock, and the whole 
is probably of mechanical origin. This is ftirther indicated by the 
alternation of these dioritic-looking beds with unmistakeable sandstones, 
as well as with slates, also hard and of a dark-gi-ey colour, frequently 
pyritous, and dipping N. 50° E. < 25°. 

Similar slates are met with at and below the mill, but while equally 
hard and pyntous, they are here quite black and somewhat plumbaginous, 
the dip being N. 15° W. < 26°. The course of the stream below the 
mill is very irregulai', but in the course of its windings exhibits frequent 
exposures of similar beds (grey and dark-gi^ey slates and sandstones), 
until covered by the nearly horizontal pale-grey sandstones of the coal- 
measures, about a mile above the confluence of this brook with Canaan 
River. Many of the ai'gillites occurring here, in the fact of their being 
thickly studded with^dull-grey specks, apparently indicating an incipient 
crystallization of a portion of their couiitituents, nearly recall some of the 
beds exposed on Fannen's Bi'ook, and again on Patterson Brook on the 
west side of the St. John River. They are referred to the same horizon 
as the quartzites on the north-east branch of Long's Creok. The 
peculiarity in question, as well as the haixiness and somewhat dioritic 
aspect of portions of the i-ock, are pi*obably due, in part at least, to the 
proximity of masses of intrusive granite, one of which, of a coarsely 
porphyritic character and containing enclosed fragments of dioritic 
sandstone, forms a low bluff at the lower part of the stream, being the 
last exposure visible before entering the valley of Canaan River. 
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LOWER 8ILUBLA.N. 

Therd would appear to be a Lower Silunan formation on the north as 
well as the south side of the granitic range in Charlotte and Queen's 
county ; for although we could not sepai^ate any slates of this age from 
the Upper Silurian rocks, by the evidence of fossils, small fragments of 
black slate, which in all probability originated from an older formation, 
are abundantly scattered thi-ough many of the Upper Silurian con- 
glomerates from Petersville, in Queen's county, to St Stephen, in 
Charlotte county. These fragments are often cai'bonaceous. and some- 
times soft, though usually flinty, and are mingled with quartz pebbles 
and with small pieces of felsite, earthy diorite and purplish-red slate. 

DEVONLA.N. 

Certain stratified rocks, described in the report of 1871 as "pale p^yiougiy 
argillites," foi-m a part of the Pre-Carboniferous hills in the south part fj^?^J^ 
of Sunbury and Queen's county. They resemble, lithologically, the ■^5^*^" 
Oordaite group of St. John county in their pale greenish-grey colour, 
frequent alternations of clay slate and slaty sandstones, and in the 
calcareous nature of many of the beds. They cover wide areas around 
and beneath the coal measures, and are almost everywhere distinguished 
by an abundance of scales of mica distributed through the rock. 

A description of the seveitil groups in this formation will be found 'at 
p. 197 of the Eeport for 1870-71, but to the base of the measures described 
here should be transferred the " black shales with obscure plant remains " 
mentioned in connection with Div. 3 c, on page 191. This formation is 
probably quite as thick as the Upper Silurian, though owing to the moi-e 
uniform aspect of the beds, the thickness of the different members cannot 
be made out with so much certainty. The slates (** Div. 4 " of the report 
cited) alone on Queen's Brook and near Golding's landing, appear to be 
as much as 1,500 feet thick, and the upper group, which does not appear 
in these sections (" Div. 5 " of same report) containing the magnesian 
sandstones, is apparently veiy much thicker. 

These slates and sandstones enter the region described in this report at Digtribution. 
the western angle of Sunbury county and at Brown Bidge, where their SSif^JriSl 
presence has been recognized by the nature of the soil, by loose fragments 
in the soil and in excavations made for wells. They abut against the 
orthophyre hills of Shin Creek, and reappear on [the lower part of the 
Btream beyond these hills. Here the beds dip N. 10° E. < 80°, and the 
formation shows a considerable breadth in Sunbury county; at its 
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eastern border, the Devonian belt is five miles wide, and rises into promi- 
nent, rolling ridges, covered with thriving settlements. From this point 
it gradually decreases in width, until at Kelly's Brook, fork of the 
Nerepis Eiver, it does not exceed a mile. Here the Devonian ridge is 
cut through by the river. The eastern end of the ridge, beyond the 
river, is nowhere more than two miles wide, and near the parish line. of 
Gagetown it disappears entii*ely beneath the Lower Carboniferous plateau 
in Jei-usalem settlement. Another considerable band of these slates is 
involved in the folds of the Upper Silurian rocks in Petersville, Hamp- 
stead and Wickham, and is described in connection with the sections of 
that formation on Queen Brook and south of Golding*s landing. Other 
smaller outcrops appear among the Lower Carboniferous and coal 
measures to the north, as in Clones, on the north side of the Nei-epis 
Eiver, and at Coal Crock, north-east of Gi*and Lake, in the parish of 
Chipman — the east part of the Newcastle coal field. Again, on the north 
side of Grand Lake, in the centre of the Newcastle coal field, — where 
several borings have been made to test the productiveness of the coal 
measures — similar slates have been struck, at depths varying fix)m 200 to 
400 feet beneath the surface. 

Throughout both the principal bands of slate and sandstone of this age 
in the south part of Queen's and Sunbuiy counties, the dip of the beds is 
very high, and in many places nearly or quite vertical. The lower dips, 
by which the relations of this group to the Upper Silmian wei-e ascer- 
tained, are in Charlotte county. , 

There is little to add to the description of these rocks given in the 
report of 1871, except to notice the occurrence of plant I'emains at one or 
two points within the limits described in this report. Cei-tain plants of 
this formation, discovered at Cox's Brook, in Chai-lotte county, are 
noticed in the report referred to. The most distinct of these is a fragment 
of a small Lepidodendron, Patterson Brook, within the limits of Queen's 
county, has also furnished some poorly preserved remains, among which 
a greater variety of forms occur, such as OorcUiiteSy Neuropteris and 
Cardiocarpum. Other glazed or graphitized impressions have been found 
in the slates of the small outcropping ridge at Coal Creek, north-east of 
Grand Lake, but are too obscure to be determined. 
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Sib, — ^In the spring of 1815 I received instructions from you to 
continue the survey of the Sydney coal-field, particularly with a view to 
the determination of the age of the Pre-Carboniferous rocks in this region, 
and also to make a collection to represent the economic minerals of Cape 
Breton at the Philadelphia Centennial Exhibition. 

The summer, consequently, was spent in the examination of the ooontry 
country lying between Sydney Eiver and St. Anne Harbor ; further ""^^^ 
surveys wei'e also made of the Carbonifeix)us rocks east of Sydney 
Harbor, to elucidate certain doubtful points of structure, the results of 
which, being embodied in a map already published, (Eeport for 1874-5) 
will not again be adverted to. A visit to a copper-ore deposit at Gabarus 
Bay afforded an opportunity of examining the eastern Atlantic coast, 
from Grabarus to Louisburg, and of comparing the rocks described by 
you in the Report for 1814-75, p. 9, with those met with ftirther west. 
Some attention was also paid to the iron deposit lately discovered by 
Messrs. Campbell, Mosely and Brookman, between the north shore of 
East Bay and Boisdale. 

In the pro«ecution of the sui-vey I was assisted with zeal and ability, j^cknowifdr 
during the whole season, by Mr. William Fletcher, of Toronto. Besides ^"^^^^ 
the gentlemen whose names appear in the Descriptive Catalogue of 
Canadian Minerals exhibited at Philadelphia, pages 52-56, I am 
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gi-eatly indebted to Mr. R N. Macdonald, Manager of the International 
Mines, and to Mr. John Barrington, shipping-master at the Sydney 
Mines loading-ground, for forwarding many of the boxes to Montreal. 
We have again to thank Mr. Albert J. Hill and Mr. Patrick Neville for 
much' valuable infoimation, as well as many of the hospitable inhabi- 
tants of the country, who were always willing to render us every 
assistance in their power. 

Notwithstanding the facilities afforded by bays, estuaries, rivers and 
brooks for geological explorations, minute and careful surveys were 
necessary on account of the irregular, unconfonnable boundaries between 
the different series of rocks, the careless tracing of which by previous 
observers has led to great confusion. A map, on a scale of one inch 
to a mile, has been drawn, to embrace the .results of these surveys, as well 
as the comparatively narrow strip of countiy underlaid by the Coal 
Measures to the west of Sydney Harbor, and already described (Eeport for 
1874-5 p. 231-249). The delineation of several brooks and lakes, of little 
geological interest, in the French Vale and on Boulardrie Island, is copied 
from Crown-lands plans, kindly furnished by Hugh R. McKenzie, Esq., 
C. B., of Sydney ; and the latitude and longitude of certain points, 
together with the survey of part of Sydney Eiver, were taken from 
Bayfield's charts. "With these exceptions, all the roads, shore-lines, 
streams, and other natural features shown on this map, are from original 
measurements, made by prismatic compass and chain, or by pacing. 

The contour of the ground is unusually divei'sified, and its connection 
with the geological structure so plain that it cannot be overlooked. 
Pour parallel ndges, the Coxheath, Boisdale, Boulardrie, and St Anne 
Hills, divided from one another by deep valleys and indentations of the 
sea, inm from south-west to noi*th-ea8t,* and give much variety to the 
scenery. The height above the sea of the Coxheath and Boulardrie 
ranges seldom exceeds 550 feet j while the Boisdale Hills have in places 
an elevation of 890 feet, and the St. Anne Mountains of 1,045 feet; 
the centi'al axis of the two latter, as well as that of the Coxheath 
Hills, consisting of syenitic and feldspathic rocks, flanked by Lower 
Silurian and Carboniferous strata. The latter are always found in 
the valleys, but the denudation to which they have been sub- 
jected has been so great that they now lie only in small patches 
on the hills. Brooks are numerous, and their general dii'ection corres- 
ponds with that of the hills and longer estuaiies; those which flow 



* All the bearings in this report are astronomloal ; the vari»tion is 20* west. 
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northward are the largest, but none are navigable for any great dis- 
tance from the mouth ; those flowing east and west are short, mountain 
torrents, which cut deeply into the syenitic rocks, rendering the land 
rugged, and unfit for cultivation. Picturesque glens and gorges are 
formed by both by the erosion of the friable Carboniferous conglomerate. 

The distribution of the various geological formations accoixis with the Dtotribution of 
direction of the watersheds, which are themselves the axes of folds foSm^tiona. 
continuous with those already referred toas affecting the coal measures. 
That of the Coxheath Hills is the anticline which inins through Point 
Edwai-d, and thence to Victoria mines. Instead, however, of dipping 
regularly fi'om it on the south-east side, the Carboniferous rocks are 
broken and tilted by the Sydney Eiver fault, which brings the millstone 
grit near the Forks close to the feldspathic rocks. On the opposite 
slope the dip is towards the valley of Leitch Brook, which flows in a 
basin of Carboniferous limestone and millstone giit, the rim of which is 
the Boisdale Hills, an extension of the anticline, previously traced from 
Point Aconi to Saunders Cove. Boulardrie Island forms another basin, 
the upper portion of whicfi, composed chiefly of millstone^grit, is alone 
exposed; and the last lies to the westwai*d of the St. Anne Hills. 

These undulations are not always simple, but are accompanied by i^uita. 
great lines of fracture and dislocation, like those found by Mr. Mun^y 
in Newfoundland. Two of these have been ali-eady described as running 
along the south-eastern slopes of the Coxheath and St. Anne Hills, and a 
third probably occupies a similar position on the Boisdale Hills, cutting 
out a great thickness of Lower Carboniferous strata. 

The succession of the formations referred to in this report is as 
follows, in ascending order: — 

1. Syenitic ffneissoid and other feldspathic rocks, ) _ 

•^ ^ y Lauren tian. 

2. George River crystalline limestone. J 

3. Lower Siluiian rocks. 

4. Cai'boniferous conglomerate. "\ 

6. Carboniferous limestone. {-Carboniferous. 
6, Millstone grit. ) 

1. Syenitic, Gnbissoid, and othbr Fbldspathio Rocks. 

These rocks, exposed on anticlines in the Coxheath, Boisdale and 
St Anne Hills, although preserving a general resemblance in compo 
Bition and texture, differ considerably in everyone of these ranges. 

On the Coxheath Hills, in one of the large brooks at the head of 00351,^^41^ 
Porks Lake, bluish, greenish-grey and light-i*ed, compact, often porphy- '«^*^ 
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ritic, yellow-weathering, pyiitous felsites, breaking readily into small 
pieces, are in immediate contact with Carboniferous shale, limestone and 
conglomerate. Similar felsites ai^e found in another of these brooks, 
near Donald Curry's house, but here the prevailing rock is a greenish or 
dark grey gi'anitoid mixture of feldspar and hornblende, coated in the 
joints with hematite. The hornblende, however, is sometimes scwee, or 
replaced by mica ; quartz is frequently present in minute grains and 
large blotches, the rock being then a bluish or light-grey syenite. A 
bluish syenite, or hornblende rock of fine texture, is intimately associ- 
ated in Macbeth Brook with a bluish-gi'ey, red and purple, compact 
porphyry ; and in a brook, near the outlet of Forks Lake, a red, compact 
poi'phyry is intermixed with greenish and red mottled, epidotic felsite, and 
soft, soapy, aluminous shales. Half-a-mile further to the north-east, Uie 
hills are composed of gi'eyish-white, bluish, green, black, purple and 
red felsite and hornblendic, both coarsely granular and compact, 
cleaving into pieces about two inches in length. On the high land, two 
miles south of the Scotch road, violet felsites in laminae, often no thicker 
than a knife-blade, separated by a film of calcspar, and slickensided in the 
direction of the bedding, dip N. 67° W. < 80° ; they are much contorted, 
and alternate in layers from a quarter-of-an-inch to two feet thick, with 
red, porphyritic, and red and green, beautifully speckled felsite, holding 
crystals of white feldspar, occasionally half-an-inch long. The white 
crystals weather out, and a vesicular rock remains. 

Following the line of contact between the felsites and the Carbonif- 
erous conglomerate from the eastern slope of the hills to McKeagan 
Brook, the only Pre-Carboniferous rock met with is a porjAyry, some- 
times slaty, with white feldspar ciystals in a compact red base. In 
McKeagan Brook the red poi-phyry is associated with I'ed, green and 
gray, mottled, jointed, pyritous, epidotic, often granitoid felsite, 8ome» 
times laminated, or passing into porphyry. Where the ground has been 
swept by a forest fire, this rock resembles a conglomerate with large, 
rounded pebbles, varying in colour from white to red, in a paste of fine- 
gmined slate ; both pebbles and paste, however, on being bi*oken, prove to 
be red porphyry or mottled felsite. The texture is rough, numerous 
close set, thin, oblique plates, so interlocking as to make it difficult to 
break a specimen ; the colour is sometimes lavender-blue, and the lustre 
pearly, and emerald-green and pink, blue and yellow are often finely 
contrasted. The dip of the slate is S. 63° W. < 70°, but bent round in 
one place to north-west; that of the less distinctly bedded rocks, which 
occur in jointed layers of two feet and upwards, is by no means easy to 
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determine, one set of planes dipping N. IT*' < 43°^ and another in the 
opposite direction. Near the source of the brook, reddish, rather hard, 
papeiy argillites or slaty felsites, not unlike those from which Lower 
Silurian fossils were obtained near Mira Eiver, are associated with 
greenish and Prussian-blue, slaty felsites, containing cavities filled with 
dmsy bog iron ore and calcspar, but as these were not seen in place 
their relation to the foregoing rocks could not be made out The surface 
of the country is much broken, high, bai*e hills or bari*ens inmning 
in ridges along the brooks. 

Crossing the east branch of Watson brook in a direction N. 16^ W., wataon Brook, 
is the pure white or slightly I'eddish felsite, full of streaks and 
blotches of calcspar, and white or violet crystalline quartz, which is 
i*eferred to by Mr. Eobb (Report for 1873-4, p. 173), as resembling talcose 
slate, followed by a succession of red, lavender and green, partly porphy- 
ritic, white-weathering, slaty felsites. These are again exhibited at 
McMullin's house and road; and the big barren beyond this road is 
covered with red, compact,* quartz-veined felsite, sometimes slightly 
porphyritic, without any apparent bedding. 

The first metamoi'phic rock seen in Morrison Brook, is the red Moniion Brooi^ 
porphyry once supposed to be Carboniferous (Eeport for 1873-74, p. 173), 
which dips appai'ently S. 26° E., < 45°, and is associated with greenish 
compact felsite with bands of iron pyrites, fibrous hornblende and quartz. 
These rocks are immediately succeeded by red felsite, containing hematite 
in small crystalline specks or dendritic aggregations, amethystine quartz, 
calcspar and scales of black hornblende. The dip is obscure. Planes 
dipping N. 39° B., < 67° j N. 74° E., < 66° ; ». 85° E., < 64° ; and S. 9« . 
W., < 35°, were all obsei-ved ; whilst two sets of striated planes dip N. 
35° W., < 52°, and S. 26° B., < 53°, the striffi on the latter running S. 
11° W. Higher in the brook we enter upon an apple-green, decomposed 
felsite, followed in turn by bluish-grey, purplish and whitish-brown or 
red, pyritou& felsite, in.obscurely horizontal beds. 

The uncomformable contact of the Carboniferous and Pre-Carboniferous iccKenda 
rocks is plainly shown in McKenzie Brook, where the fii'st members of 
the latter are white-spotted, red porphry, and light gioy and bluish, 
pyiitous, gi'anitoid felsite. 

About a mile and a-half to the south-west, in a tributary of Grantmire orantmiw 
Brook, which flows from the hills, the felsites are pyritous, light olive- ^'^**** 
green, bluish-black and purple: they weather greyish-white, break in 
every direction into small pieces, and contain traces of hematite and 
calcspar, both in the cleavage-planes and in the body of the rock« 
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Although often compact and sometimes poi-phyiitic, with spots of light 
grey feldspar as large as a pin*s head, they exhibit every gradation, from 
the compact to the coarsely crystalline or granular, until by the addition 
of black hornblende, in vai-iable proportions, a granitoid hornblende rock 
is pi-oduced, of a blue, whitish, green, or pink colour, and higher in the 
bi*ook this alternates in thick beds with the rocks just described. The com- 

Quartxite. pact fclsitcs oftcu Contain granules of quartz, and sometimes merge into 

quartzite. A greenish-grey, calcai'eous conglomerate of friable texture, 
sometimes resembling an amygdaloid, and including crystals of quartz, 
calcspar and other minerals, with much disseminated green cai'bonate of 
copper, is also found in the brook. Certain beds are so pyritous as to 
crumble into a soft, yellow earth, and some parts of the rock hayjmg the 
amygdules removed, are vesicular on the surface. 

At the source of Grantmire Bfook the Carboniferous conglomerate 
rests upon gmnitoid and compact, grey, green and black-speckled hom- 
blendic rocks composed of feldspar anJ hornblende. The feldspar is pea- 
green or white, and usually predominates; the hornblende, in small 
black grains with a glistening steel-grey reflection fi-om the cleavage 
planes. Papery sheets of feldspar cut the I'ock, which weathers rusty- 
grey ; and the feldspar, being the last to disintegmte, stands out to form 
the roughened surface of the cliffs. A considerable quantity of yellow 

Copper pyritoL ^°^ pui-ple copper pyrites weathering into green carbonate, together with 
a little magnetic ii'on pyrites, was discovered in a thin layer of compact, 
gi^ey and pink felsite, which dips W., < 24*^ 

Near the same place, a bluish, light-grey and pink syenite, which 
weathei*s milk-white, and contains moi*e or less feldspar, quartz and 
hornblende, is overlaid by quartzose conglomerate and argillite, the latter 
probably of Potsdam age. The quartz, which is vitreous and colourless, 
is scaice (or even absent), but shows well on weathered surfaces after 
the decomposition of the feldspar. Lower Siluiian ix>cks intervene 
between the syenite and the quai-tzose conglomemte at Gillis Lake; and 
fifom the house of Allan McDonald (Gfuxlener), to the Coxheath i-oad are 
exposed in many places, in contact with a greenish-grey and flesh-red, 
coarsely crystalline and compact hornblende rock, 

Boisdaiefeisites. Separated from the Coxheath Hills by a valley less than thi'ee miles 
wide in the narrowest part, lies the Boisdale range, which stretches from 
George Eiver towai'd Barra Sti*ait at no great distance from St Andrew 
Channek The Boisdale anticline brings up in its axis rocks fk-equently 
resembling those of the Coxheath Hills, but generally containing quartz, 
Jhornblende, and sometimes mica, in addition to the feldspar of the la^^^^ 
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These two series are, for the present, therefore, assumed to be of the 
same geological age, although, as the bedding is seldom evident, their 
relations are obscui^e ; but on the extension of the survey towards the 
Bouth-west this obscurity will doubtless vanish. In the region already 
explored, these syenitic rocke are covered — either immediately, or with 
the intervention on the east side of a crystalline limestone seiies, and on 
the west, of Lower Silurian sediments — by Carboniferous strata, chiefly 
conglomerate. 

At the north end of the range, the prevailing red syenite is first seen itod ^yenito, 
on the shore road near Moore Brook. Above the road it is accompanied quaruite At 

- .,/.,. . 1 /. . / V Moore Brook. 

by gi'eenish felsite, grey, vitreous quai*tzite, with a few gleams ot horn- 
blende, and grey syenite, traversed by several series of planes, one of 
which dips N. 26° W., < 30® ; and cut by veins of white crystalline 
quartz. Here the Carboniferous rocks directly overlie the syenite ; but 
in Murphy Brook, a mile and-a-half farther south, there is interposed a 
belt of crystalline limestone. On a mountain path from St. Andrew 
Channel to Greorge River, red syenite with large crystals of hornblende 
and quartz dips apparently in the same direction as the overlying 
limestone. 

The red syenite again comes to the shore road at Long Island feny, 
and displays large masses of milky quartz with specks of clove-brown 
feldspar. 

Porphyry and compact felsite, though not so abundant as at Coxheath, Porphyiy and 
are not wanting. At Guthro Lake beds of bluish-grey felsite and ' ** 
syenite are intermixed; and as the Carboniferous conglomerate there 
contains pebbles of many of the Coxheath felsites, these will probably 
also be found. 

In a tiibutary of McLeod Bi'ook at the end of McCormack road, pure McLeod Brook, 
feldspar rocks of vainous shades of grey, green and blue, sometimes 
finely granitoid, but usually compaet, pass into syenite and granite 
by the addition of quartz, hornblende and mica. Passing up the 
tributary we next come upon red and grey, pyi-itous syeuite, intermixed 
with grey gi*anite and cut by a quartz vein half-an-inch in thickness. 
The composition of the syenite is variable : sometimes it contains much 
hoiTiblende, sometimes none ; it merges on the one hand into a vitreous, 
bluish quartzite, and on the other into whitish, granular felsite, and 
ranges in texture firom coarsely granular to compact. The brook dashes 
precipitously down a beautiful gorge, and for some distance follows a 
joint in the syenite, the opposite walls of which are slickensided in the 
direction N., < 20°. The syenite and felsite, at their contact with the 
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soft, black and giey Lower Silurian argilliteB, form mural cliflfe aTid 
obelisks eighty or a hundred feet high. 

A bluish felsite, containing no hornblende and little quartjB, is associated 
at Johnston Brook with bluish, red, and grey syenite, and a rock in 
which hornblende is almost the sole constituent. 

The syenite near the mill at the bridge over McLeod Brook, at Long 
Island Baitisois, is light grey, with quartz in clear, vitreous cryBtals. 
Between this point and the easti side of the mountain, there occurs a 
syenite of a red, bluish-grey or green colour, according to the predomi- 
nance of the feldspar or hornblende. The feldspai- is flesh-coloured, and 
in larger crystals than the quartz ; the hornblende greenish-black, 
crystalline and abundant ; sometimes the component minerals are well- 
mixed, sometimes in distinct aggregations. 

McLeod Mountain, which rises not far from the mill, consists in part 
of grey and greenish, nisty homblonde rock, composed of large specks 
of black, laminated hornblende and light bottle-green feldspar with little 
or no quartz, but a considerable quantity of iron pyrites and magnetite. 
In a small stream flowing from this hill, whitish and green, pyritous 
compact and granular felsite, Prussian-green porphyry, red syenite, and 
black and green horablende rock, intersected by thin veins of pink 
feldspar, pass one into the other by the loss or gain of one or mora of 
the ingredients ; precisely resembling in this respect the felsites of 
Grantmire Bix)ok. ^ 

Campbell Brook exposes a light grey, somewhat coarse and crystalline 
granite, generally containing hornblende, and passing by the loss of the 
mica into syenite. The quartz is occasionally found distinct fix)m the 
pink feldspar in white, ciystalline masses, sometimes six inches in 
diameter; the mica is sometimes golden, aud occurs in large scales. 
This rock is succeeded by red poi'phyry, containing small bright scales 
of quailz, and a grey syenite, apparently stratified. 

A likeness to the St. Anne's gneisses is shown by the rooks just 
mentioned, and by a light grey syenite found on the Bouiinot road, 
which contains both hornblende and mic«, the latter sometimes ^predomi- 
nating. This is accompanied by beds of bluish and dai'k-blue, slaty, 
micaceous felsite with hematite in the joints, and abundance of quurtz, 
as well as by syenite with little hornblende, and white, compact or 
minutely crystalline quarts with red, blue and green streaks. The strike 
of these i*ocks appears to vaiy from west to north-west. 

On the Boisdale road is an outcix)p of nearly white, jointed granite^ 
with small; clear grains of quartz^ light flesh^red feldspar anddlveiy or 
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dark-brown scales of mioa, not upiformly mixed, but aggregated into little 
bimches. Black, fibrous, crystalline hornblende is also present. Light 
grey syenite, with vugs of white quartz and scales of golden mica, 
succeeds this member of the formation. The ingi'edients are either well 
mixed, and the hornblende assumes a curious waved outline, or the 
quartz and feldspar run in distinct bands, the hornblende being then 
scattered in crystalline grains through one or both. Exposures of similar 
rock continue as far as the Presbyterian phurch at McAulay*s. 

Between the church and the crystalline limestone of George River, ^S^^tdSS. 
blackish gneiss and mica schist, very quartzose red syenite and red 
granular schistose micaceous felsite passing into syenite, and syenitic 
granite full of spots and veins of quartz, appear in many places, vnth a 
north-east strike. It is possible that they belong to the upper or crystal- 
line limestone series ; but as they contain no beds of limestone, and as 
all the underlying rocks are here more or less foliated, they have been 
included among the latter. * 

At the mouth of George River the syenite belt is considerably less S^^J^J^® 
than half-a-mile in width, but it gradually expands, until at McCormack 
road it is not less than two miles wide. 

The red syenite of the Cape Dauphin district s1a*etches along the shore st Axme*! 
of the Great Bras d*Or fix)m Kelly Cove to Point Jane, where the St. 
Anne's road leaves the water ; and is the only rock met with On the path 
from Kelly Cove to Englishtown. Pyritous, bluish-grey granite and 
syenite in thick beds dipping steeply southward, are intimately associated, 
and alternate with fine-gi*ained, grey gneiss and red, compact felsite and 
syenite on the St. Anne and Englishtown roads and along St. Anne 
• Harbor as far as Englishtown. The gneiss is in contoi*ted bands, 
alternately black and white, which vary from a mere film to a sixteenth 
of an inch in thickness, and weather into ridges and fun'ows from the 
unequal power of the different constituent pai*ts to withstand disintegra- 
tion. The granite is often cut by veins and blotches of red syenite. 
Fantastically contorted blue hornblende gneiss and diorite, with vugs 
and seams of quai*tz ai*e also met with, as well as a white, blue-spotted 
quartzite. On the St. Anne road, near the end of the path which leads 
from the shore near Seal Island, a grey syenite, strewed with white 
qaai*tz, and composed of about equal parts of feldspar and quartz, with a 
little less hornblende in small gi*ains, dips S. 4° E., < IS'^jand is underlaid 
by laminated, black and white, waved hoimblende gneiss, in which the 
black lines are eaten out fr*om among those of the quartz and feldspai*, 
which form ridges. The substitution of silvery mica for the hornblende; 
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which is altogether absent in places, gives rise to a micaceons gneiss. 
This syenite embeds a mass of bluish-grey rock, resembling a large 
pebble two feet in diameter, and made up of black hornblende and dark 
feldspar, which incloses in turn a fitigment of gre}', coarse, granular, 
quartzo-feldspathic rock. A bluish, fine-grained felsite was also observed ; 
but its relation to the contorted gneiss was not determined. 

On the shore of St Anne Harbor, half-a-mile south-west of Oyster 
Pond, the granites are overlaid by Carboniferous limestone. Here, a four- 
feet layer of greenish felsite runs S. 7° W., between two walls of syenite, 
and is separated from another nearly parallel band by two feet of red 
syenite. They run thus for seveml yards, then the red syenite thins out 
and the felsite bands come together. Masses of this felsite, often 
traversed by films of crystalline quartz which divide them from the red 
syenite, or more frequently penetrate the substance of the rock, are found 
in hollows and on upright faces of the syenite, but always surrounded by 
it. The syenite is coarsely crystalline, of different shades of gi*een and 
red, spotted blood-red by the hematite contained in the joints, and 
roughened on the sui*face with small knobs qf quai*tz. 

In an adjoining cove the cliffs display finely mottled granitic rocks of 
red, yellow, green, blue, pui'ple and white colours, in large blotches and 
veins. A red syenite, containing very little hornblende., appears in 
irregular streaks and vein-shaped masses among the darker rocks, nearly 
all of which have a more or less coarsely granular texture. The white 
veins are of quartz or feldspar: green and purple rocks predominate; 
red syenite is also abundant, but there is no continuity to any of the 
colours, the blotches ranging from six feet in length and two feet wide 
to mere films. Near the same locality, a grey, blue, and red, friable 
granite contains golden mica and traces of green carbonate of copper. 
Some of it resembles a conglomerate with large pebbles of black horn- 
blende rock in a matrix of syenite. 

At tlie mouth of Smith Brook are huge blocks of red syenite, with blue 
patches, and blue and white syenito with red streaks. At Fader Point 
bluish, coarse, foliated syenite and diorite, are bent round a nucleus of red 
ibiiated rodEs. Syenite. The laminsB of the diorite ai*e from half-an-inch to six inches 
in thickness, and among them is a layer of limestone one inch thick. 
In another fold, diorite forms the nucleus, and is overlaid by three feet of 
red syenite. 

The coast fi-om Smith Brook to Monroe Beach is occupied by 
red syenite, which has occasionally an obscure dip, and exhibits, on 
weathered sm'&ces, the ridged aspect of a mammoth's grinder. Near 
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the beach it contains a bottle-green bed or vein, two feet thick, of fine 
t hough rough texture, dipping N. 85° B., < 45°, and parted from the 
syenite by about an inch of compact, purple, argillo-calcareous rock with 
a bluish-red streak. This band is ti^avei-sed by veins formed of inter- 
locking crystals of dogtooth-spar : the veins never exceed half an-inch 
iD thickness nor penetrate the syenite. 

The Big Pond ii-on ore, described in the Eeport for 18'74-'75, p. 263, is Bwt BiyfoWte. 
contained in ixKiks similar to those of the Ooxheath Hills, but full of 
calcspar in the neighboui^hood of the ore. They are overlaid by Carbon- 
iferous conglomerate, and include red, green, bluish, and white porphyiy 
and compact and granitoid felsite, streaked with quartz and spotted 
with hematite, together with red, greenish, and white, nacreous, soapy, 
aluminous slates and laminated felsites. 

The rocks on the south side of Grabarus Bay consist of slaty, feldspathic oabanis. 
sandstone and fine-grained felsite, sticking N. 40° E., and on the north 
side, near Eagle Head, of obscurely stratified, black, green, grey and red 
felsites, imnning N. 24° E. Quartz and feldspar veins cut the rocks, 
which hold iron pyrites, hornblende, mica and serpentine, and are 
spotted with molybdenite. In an associated quartzose band is a deposit ooDpororeand 
of copper pyrites, which will be referred to elsewhere. ^ 

Dark bluish-grey, white- weathering, compact, fine-grained and porphy- 
ritic felsites, streaked with quartz veins which contain molybdenite, 
.range in a north-easterly course along the coast from Grabarus Bay to 
Louisburg Harbor. Although essentially feldspathic, they also contain 
scales of golden mica and much black hornblende, which sometimes 
enters as one of the constituents of a granitoid diorite, but is often 
confined to the joints. L'on pyrites is often present, and molybdenite 
seldom absent^ being found in flat hexagonal crystals, in crystalline 
aggregations, and amorphous films, spotting the rock like the scales of a 
large fish. 

Blackrock Point, near the old town of Louisburg, derives its name Lontobnrg. 
from a bed similar to certain of the Gabarus dark felsites, which contains 
generally, if not always, in addition to many imperfect crystals of 
feldspar, a large quantity of hornblende. Associated with this diorite 
are rocks of lighter colour, one of which, a greenish-grey, pyritous, 
porphyritic felsite, strongly resembles a porphyry seen in McKenzie Brook 
on the Cpxheath Hills. Striking N. 62° E., parallel to the black rock 
and in bands with it, is a red syenite with li£tle or no hornblende, like 
that of George Eiver and St. Anne's. The parallelism of these bands is 
not peifect : in some places they partly blend with the diorite, from 
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which large veins penetrate the syenite. Another of these rocks is a 
granitoid mixture of quartz and feldspar, which diffei*s from the red 
syenite only in colour and fineness of texture. 

Louisburg lighthouse stands on a rocky headland composed of lavender, 
blue-purple, greenish and red, fine-grained, epidotic felsites, enclosing large 
pebbles of a reddish mixture of feldspai' and quartz. All the colonrs are 
found in the same bed, in which respect, as well as texture and composi- 
tion, these rocks are like the felsites of Ooxheath. Quartz veins pervade 
many of the rocks. In the railway-cuttings between Louisburg and 
Catalone Lake similar rocks are exposed, including a greenish fine- 
gi*ained felsite, a bluish contorted felsite, and a red conglomerate with 
pebbles similar to those mentioned above. 

The following are a few varieties of this interesting series of rocks 
observed near the lighthouse : — 

1. Indian-red and red-purple, rather compact, imperfectly porphyritic 
felsite with a fragmentary structure ; the fragments being of every 
size up to an inch, generally flattened, but also rounded : the por^ 
phyry spots are white or pea-green. On cei*tain lines of fracture 
the rock has a talcose pearly appearance : these lines are generally 
the bedding-planes, which are marked in the compact rock by layers 
of a greater or less difference in texture. 

2. Compact, light pea-green felsite, with reddish bands and spots of no 
gi-eat thickness : very delicate lines of bedding shown by slight 
differences of colour. 

3. Mottled, peai'ly felsite, fragmentary in small pieces, some of which 
are compact, many porphyritic : the whole rock is rather compact, 
but weathers rough on exposed surfaces. Colours : plum, flesh-red, 
pea-green, chlorite-green, with small white spots. 

4. Laminated, soft, greyish, rock, yielding readily to the knife; indis- 
tinctly granitoid, with small red grains among the lighter ones: 
small spots of quartz j feldspar crystals are often seen in the mass. 

5. Laminated, bluish-grey, white-weathering rock, yielding with diffi- 
culty to the knife, with strong argillaceous smell, and resembling in 
general appeai*ance a close-gmned, coherent argillite ; has a smooth 
sui'face, but undulates in small waves between the laminse. 

6. Compact, light-coloui^, mottled felsite, showing the bedding-planes 
by the arrangement of the spots: weathers vesicular, but the 
interior is finely crystalline : — a few small quai-t« veins. 

T. Compact, grey felsite with a slight tinge of red, and sometimes 
blotched i*ed and purple so as to show the fi'agmentary stmcturo. 
Passes into red and purple porphyry. 
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8. Indian-red nearly compact felsite, with large, bnght sea-green 
blotches. 

9. Greenish-yellow and gi-ey felsite, compact and minutely granular, , 
containing small, bright ciystals of feldspar. 

10. Laminated felsite, with large fragments of different shades of green 
and red, united to foim a compact, mottled rock with a rough 
8tti"face. 

Among the proofs which may be advanced to show that these rocks 0^05 1. 
are Pre-Silurian and stratified, instead of Devonian or Carboniferous or teSteJ*^ 
eruptive, as has often been asserted, are the following : — 

1. The lithological resemblance of the different members to the Lauren, 
tian system, as displayed in Newfoundland, New-Brunswick and other 
parts of the Dominion. In New-Brunswick as in Cape Breton, the 
syenitic and feldspathic series is overlaid by a group of crystalline 
limestones. 

2. Pebbles of red syenite and felsite, apparently derived from the 

Boisdale Hills, are abundant in the George River limestone and in 
the Lower Silurian coarse sandstones of St. Andrew Channel. 

3. The rocks are, without doubt, bedded, although the evidence of this 

is sometimes obscure. 

4. Lower Silurian shales lie nearly horizontally upon the syenites and 
felsites without any appearance of alteration ; but containing 
delicate Graptolites and other fossils when in contact with them. 

5. No intermixture of the Lower Silurian slates and the fekites takes 
place at the point of contact. No veins are sent by the syenite into 
the Silurian slates ; but, on the contrary, the line of separation is 
cleai'ly marked in every one of the numerous instances in which it 
was examined. 

6. The flexures of the strata already traced in Cape Breton are in 
continuation of the folds of the Appalachian Mountains, which bring 
up Huronian and Lauren tian rocks in Newfoundland and New Bruns- 
wick, and may not unreasonably be expected to do so in Nova Scotia. 

2. George River Crystalline LiMEsax)NE. 

On the south-eastern slope of the Boisdale Hills there ranges a 
narrow zone of rocks, seldom exceeding half-armile in width, and 
allied in geological position and mineralogical characters to the lime- 
stones of New Campbellton, already described in the Report for 1814-5, Ywst\xs 
in which mention is also made of a paper by Dr. Honeyman on the ^* Hod^jiumi, 
Qeorge Biver series. 
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g^wi They consist of highly crystalline limestone and dolomite, containing 

sei*pentine, talc, mica, tremolite, plumbago, galena, hematite, ma^etite, 
and other minerals; interstratified with felsite, syenite, diorite, mica- 
schist, quartzite, and quartzose conglomerate; and dipping steeply to 
the south of east. The colour is variable, but chiefly bluish. This 
formation is probably Laurentian — the age assigned to it by Mr. Hartley 
—or Huronian, for although the superposition of the Lower Silurian rocks 
has not yet been proved, yet the Lower Silurian conglomeitites foand on 
St. Andrew Channel point to an older series of limestones such as these ; 
and the alternation of the crystalline limestone with granitic and other 
related rocks brings them into close affinity to the feldspathic group. 
Prom this, however, they are distinct, as is shown by the occurrence of 
pebbles of red syenite and felsite in the quai*tzose conglomerate of 
Murphy Brook. 

The accompanying sections, measured from east to west, in the brooks 
which cut through and expose these strata, will show their general 
character. Most of them include a portion of the underlying feldspathic 
series, the dip being assumed to be the same in both : — 

SEC5TI0N I. 

OBTBTALUNl LDCB8T0N1 IN MUBPHT HOBTH BBOOK. 

Dip Swah ei** Fatt < 62». 

nsT. Df. 

1. CryBtalUns lipestone of every variety of colour and texture, 

but chiefly blnish-grey 247 

2. White and ligbt-grey marble, variable in texture, although 

usually finely crystalline ; sometimes cleavable into rhom- 
bohedrons, and jointed so that it breaks into small pieces ; 
many cavities filled with crystals of bright-red calcspar; 
stained with plumbago ; streaked with serpentine ; magne- 
tite and iron pyrites in pieces two feet in diameter. This 
bed is cut at the George Bivcr marble quarry. Thickness, 
probably 10 

3. Mottled black and white conglomerate or breccia, with peb- 

bles as large as hasel-nuts, and often larger, the white 
consisting of quarts ; the black, of a soft rock, coloured 
with iron or manganese. . The paste is a white, crystalline 
limestone, alone or mixed with other minerals ; the pebbles 
are coated with a dark, chloritic rock ; they often consist* of 
red and bluish felsite and porph3rry, and of red syenite. In 
the quarry, the marble frequently passed under this breccia, 
and was lost; at times, the latter encroached upon the 
marble ,«•.,.••. 6 
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4. Bluish-grey and white marble ; seen only in part 100 

6. Dark-bine felsite containing a layer of flesh-coloured felsite, 
very compact, often porphyritic, with streaks of white 
quartz 88 

6. Bluish-grey, crystalline limestone ; seams «f fibrous calcspar 

in tiie joints 133 

7. Bluish felsite, capped in places with limestone 441 

8. Bed felsite, and red and blue syenite; quarts in vitreous, 

colourless crystals, apple-green feldspar, and black horn- 
blende ; weathers opaque-white. At the source of the brook 220 
Bocks similar to that last-described prevail as for as the 
Lower Silurian slates on the opposite side of the mountain. 



Total thickness 1,244 

SECTION n. 

ORTSTALUNB LDOSTONI IN IfUBPHT SOUTH BBOOK. 

Dip South 61«> E(ut < 62«>. 

FBBT. Df. 

1. Marble and conglomerate cut in the quarry. See Section I. 

2. Compact and granular, cleavable and shaly, crystalline lime- 

stone, chiefly bluish-grey and white, but tinted with every 
shade of colour — ^rose and flesh-red, emerald, grass, and sap- 
green, clove-brown, and black. It forms hills of consider- 
able height. At an old milldam near the Carboniferous 
limestone quarry on George Brook, the limestone is dolo- 
mitic and pyritous, has a soapy feel, and contains scales 
and films of silvery talc and mica. In some parts the rock 
crumbles and becomes so soft as to yield to the nail 176 

3. Bluish-white and greenish-yellow, compact serpentine-lime- 

stone 89 

4. Bluish, finely - granular felsite, weathering reddish -grey; 

streaked with quartz; traces of plumbago, talc, and 

serpentine in the joints 17 

6. Bluish-white, crystalline limestone, cleaving into rhombo- 

hedrons ; sometimes serpentinous 71 

6. Bluish felsite, passing by imperceptible gradations into flesh- 

red felsite, with a few specks of quartz and green horn- 
blende 20 

7. Reddish syenite, underlaid by bluish syenite, sometimes slaty 86 

8. Bluish felsite 70 

9. Flesh-coloured, compact syenite, with bands of porphyry and 

bluish and brown felsite. It sometimes consists of about 
equal proportions of quartz and feldspar, with spots of 
feldspar and streaks of white quartz scattered throughout. 
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the quarts including transparent rock-crystal. The rock 
sometimes becomes a pure quartiite, sometimes pure felsite. 
Intersecting the syenite in various directions are veins of 
bluish-grej, finely crystalline or vesicular felsite ; one of 
these, two and a-half f^t thick, runs N. 84° £., and at the 
west end is thrown four feet to the southward by a small 

fault 204 

10. Tellowish-white, crystalline limestone, seen only on the right 
bank of the brook and on top of the hill, where it has been 
quarried. It lies unconformably on the syenites, or has 
been thrown into this position by a fault 
Higher in the brook the felsites again i4>pear. 

Total thickness 733 

The next section contains beds of tremolite and serpentine-limestone, 
which may be well studied in Macdonald Brook and on the neighbouring 
hills. The position of the different members is alone indicated, t^e 
outcrops being too partial for exact measurement 

SECTION in. 

OKTSTALUinB LDOSTOm IH MAODONALD mU>0K. 

Dip South 870 ^^^^ <- 520, 

nvr. or. 

1. Measures concealed. Large blocks of marble 142 

2. Bluish and white, coarse saccharoidal limestone streaked with 

veins of whitd oalospar ; plumbago between the layers and 

in the joints ; a few specks of iron pyrites 

3. Measures concealed , 23 

4. Bluish-grey limestone carrying iron pyrites, copper pyrites 

and plumbago 

6. Measures concealed. 40 

6. Bluish-grey, pyritous limestone 

7. Measures concealed 8 

8. Bluish-grey, crystalline limestone 

9. Measures concealed *. 16 

10. Bluish-grey and red felsite, one passing into the other. The 

bedding is indistinct : two series of planes strike N. 9° E., 
and N. 64® W., but do not run tax before they form a roll 
or abut against a wall of similar rock. A greenish variety 
passes into a porphyry with gseenish-white spots of feld- 
spar. The brook here falls about ten feet 

11. Measures concealed 103 

1 2. White, pyritous, crystalline limestone, lemon-yellow serpentine 

limestone, and pale green, brown-weathering limestone, 

with tremolite in small fibrous tufts 
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63. Blaiflh-black, compact splintery limestone 1 6 FowUb. 

64. Black, bitominons shale, ftdl of broken shells, Spirorbit, etc. . 1 6 

65. Black, bituminous limestone, in nodules varying from an inch 

to a foot in diameter ; mixed with black, soft marl. 
SpirorbUf Cythere^ coprolites, of variable thickness 3 3 

66. Greenish, waving limestone, marl, and fine-grained sandstone 

mixed 1 

67. Greenish-grey, arenaceous, micaceous fire-clay; weathering 

ochre-yellow, crumbling 3 

68. Greenish, calcareous, pyritous, argillaceous shale 1 6 

69. Bed marl, with spots of hematite 2 

70. Greenish, calcareous, argillaceous, pyritous, micaceous shale . 1 

71. Bluish-grey and mottled, jointed limestone, full of white 

calcspar ; sometimes compact and in blocks two feet wide ; 
separated firom one another by grooves, like a number of 
loaves of bread laid side by side 15 

72. Measures concealed : 

Mottled, compact limestone, two feet 
Red marl and friable sandstone 

Purplish, nut and egg couglomerate ; pebbles of \ 490 

red porphyry, quartzite, etc. 
Bed marl and sandstone, occasionally seen. 
Measures concealed. 

73. Bed and purple conglomerate 6 

74. Mottled, crumbling limestone, with layers of green, pebbly 

sandstone 8 

75. Coarse, pebbly sandstone with limestone nodules 4 

(Here occurs a break in the section, but probably no interval ; 

the next beds are seen near Sydney bridge.) Svdnev bridge. 

76. Indian-red or chocolate, micaceous, arenaceous shale, spotted 

with green 4 

77. Bed, micaceous sandstone .' 2 

78. Bed marl with green spots, full of nodules of greenish and 

red limestone, from four inches to one-eighth of an inch in 
diameter ; a crumbling bed, consisting ^efly of the 
nodules J...^ 4 8 

79. Bed, friable, micaceous sandstone 1 4 

80. Greenish-white, coarse sandstone, irregularly streaked with red. 2 

81. Bed and green, mottled sandstone and marl 10 

82. Measures concealed 18 

83. Bed, micaceous, fine-grained sandstone, passing into marl. A 

dark marking one-sixteenth of an inch wide, of consider- 
able length, composed of three parallel thread-like mark- 
ings 4 

84. B^ marl with green spots 3 
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85. Measures concealed 10 10 

86. Mottled reddish, bluish and green, compact limestone, in wav- 

ing layers of from one inch to two feet in thickness, some 
beds haying a rough, mammillated sur&ce, and bright red 
and white colour , 10 10 

87. Fine and coarse, false-bedded sandstone and conglomerate; 

the pebbles of pea and egg siae ST 

Total thickness 1041 6 

The highest bed in this section is a-quarter of a mile, or between seven 
and eight hundred feet vertically, from the millstone grit ; but as the 
Sydney Biver fault intervenes, its distance below that formation can only 
be vaguely estimated. As no limestones were met with below 86, this 
may be regarded as the lower limit of the Carboniferous limestone. 
Another section of the lower members of this formation was obtained 
above tidewater, in Crawley Brook. It corresponds with part of Section 
. II. (Eeport for lS14r-15, p. 173), and is as follows :— 

SECTION. 

OABBOmnaOTTB UMISTOin IH OBAWLBT BBOOK. 

Dip, N, 740 E^ < 6^ to y. 34» E^ < 140. 

FIBT. n. 

1. Greenish, impnre, concretionary limestone, with a rough cone- 

In-cone stnictore 6 

Colmnnar lime- ^' ^P-£P^^i^ emerald-green, and Indian-red mottled, compact, 

splintery limestone, arranged in polygonal columns which 
lie in a direction 8. 2<^ E., < 55° ; and, although varying 
greatly in size, average six inches in diameter, and three 
and a-half feet in length. The columns weather bronie- 
yellow ; they break in the bedding planes, as well as in the 
direction of certain broad strias, like those of the cone-in- 
cone concretioni^ which run parallel to the longer axes, 
and are often coated with a film of bright red hematite. 
Many of the columns are built up round a central axis of 
whitish, crystalline limestone, much of which is also scat- 
tered through the rock; some of them are composed of 
several smaller columns, an inch thick and downwards.. . . 8 6 

3. Limestone, in one bed, resembling 2, except in structqre 2 1 

4. Beddish-grey, nodular limestone, in a paste of green and red 
marl. The nodules vary in size from peas to walnuts ; are 
round or elliptical, with sometimes a central nucleus of 
crystalline calcspar 6 

5. Indian-red and green clay-marl; becomes grey, argillaceous 
limestone ,,.., 6 
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6. Grey limestone, in half-inch to three-inch layers, with sar&ce 

markings 1 7 

7. Red, friable, micaceous, arenaceous shale, with green spots. . . 6 

8. Grey, red and green, slaty limestone 8 

9. Grey, compact limestone, in one bed 1 5 

10. Grey, areno-calcareous shale, holding nodules as large as cocoa 

nuts, composed of smaller nodules 

11. Grey, reddish and green, compact, impute limestone, in three 

layers. 2 

12. Bluish-grey clay-marl, containing half-inch nodules of grey, 

bituminous limestone 1 

13. Bluish-grey, compact^ nodular, bituminous limestone 2 

14. Greenish, jointed, argillaceous shale 0, 6 

16. Bluish-grey, nodular, bituminous limestone. 1 

16. Grey, jointed, micaceo-calcareous, argillaceous and arenaceous 

shale 1 2 

17. Bluish-grey, bituminous limestone, in large nodules. Some- 

times parted by three inches of argillaceous shale ; undulat- 
ing, and variable in thickness 1 6 

18. Bed and green mottled sandstone, passing into Arenaceous 

limestone 4 

19. Mottled red and green, bituminous, oolitic limestone 2 

20. Mottled and green clay-marl, with one-inch nodules of mottled 

limestone ; becomes impure, nodular limestone 1 

21. Grey, arenaceous limestone 9 

22. Bright red and green mottled, impure limestone 5 6 

23. Greenish-grey, arenaceous limestone, spotted red with hematite, 

and showing a minutely oolitic structure on weathered 

surfitoes ,... 2 7 

24. Measures concealed \. 28 

25. Limestone •.... 18 

26. Measures concealed • 29 4 

27. Beddish, fine-grained sandstone «. 5 6 

28. Red and green mottled, fine-grained sandstone, with patches of 

coarse grit • 3 6 

29. Reddish conglomerate : pebbles from half-an-inch downwards. 1 6 

30. Red, micaceous, fine-grained sandstone, mixed with mottled red 

and green sandstone 10 

31. Fine and coarse sandstone, indefinite. Seen above the bridge 

on the Point Edward road. 



Total thickness 128 10 

The following is a more detailed section of the rocks of Crrantmire 
Creek than that given in last year's report, page 174 : 
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SECTION. 

OABBOHinBOUS LXlfBBTONI IH ORANTiaBI OBUK. 

JHp N. W W^ < 190. 



1. Bed and green marl ; reddish and green, fiEU«e4>edded wnd- 

stone, of ooarse grit; lasers of pea^and not oongiomerate. 

Seen only on the ree£B ». 24 6 

2. Egg and nut conglomerate: the paste a green and red, fine 

shingle; pebbles of quartz, grey granite^ red fippenite, 
greenish, friable, laminated, hornblende sock, feldspathic 
.frocks, dark coloured slate. In some places a ooane sand- 
stone >., I 8 

3. Red, friable sandstone, of coarse grit 1 10 

4. Impure, rather Mable limestone, in nodular blocks *, generally 

of a-green colour, but wltJi bTotches^of lavender and InAm 

red. (Beport for 1874-6, page 174) line 17) 2 1 

5. Purple and green mottled sandstone, of ooarse grit, containing 

a few large pebbles and green coherent nodules of the same 

material ^. 6 6 

6. Bed sandstone, with small s^aks of green, finable and fine- 

grained sandstone ; becomes red and green marl, with red 

and green- nodules 20 

7. Bed and green marl, full of nodules of red and green limestone 

as laige as hazel nuts 5 

8. Measures concealed: probably red marl 4 

9. Bed, pebbly sandstone of coarse grit. 1 

10. Bed, soft) aigillaceous shale 1 

11. Bed, friable sandstone, o£ ooarse grit ; weathers purple 2 

12. Bed, friable sandstone,, with greenish blotches and irregular 

iayersof more coherent sandstone........ 2 4 

13. Light red conglomerate : with a few gre^niah-grey streaks; 

pebbles (generally varying in size from peas to nuts, but 
often larger) jof quartz,. grey. granite, f^bite, etc. Part of 
this, as w^l as the succeeding bed, is replaced by coarse 
sandstone of variable thickness 4 3 

14. Bed marl, with pea and egg nodules of red and gre^ coherent 

limestone. Passes into thin altemataons of red ma^ and 
green, impure, nodular limestone. Sometimes the xkodules 
are absent ; sometimes shaly and micaceous 5 

15. Bed and green mottled, nodidar bed 3 t 

16. Bed, fine-grained, micaceous sandstone 4 

17. Bed and green mottled sandstone of coarse grit • 5 6 

18. Bed| fine-grained, micaceous sandstone 9 
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Rir. ni. 

19. Bed, pebblj sandstone, of coarse grit, with green blotches and 

bands, which nin for a few inches or feet and then die out. 4 

20. Bed and green mottled, arenaceous shale, with egg nodules 

and layers of greenish, impure limestone ' . . . . 2 

31. Bed. sandstone, of coarse grit 3 9 

22. Bed, coarse sandstone and pea and nut conglomerate, contain- 

ing larger pebbles, principally of quartz, and feldspar of 

different colours 1 

23. Measures concealed 21 4 

24. Bed and green mottled, friable, arenaceous shale, containing 

many nodules of the same material, but more coherent 
than the rest of the bed ; becomes reddish and green 
mottled pea and nut conglomerate, with pebbles of quartz, 

blmah felsite and granitoid rocks 6 6 

26. ^ed, fine-grained, coherent^ micaceous sandstone 6 

26. Green andred mottled, nodular marl 4 

27. Bedmarl f 6 6 

28. Sea-green, concretionary marl with red blotches, holding green 

nodules of impure, sandy limestone, sometimes as large as 

a hen's egg 1 

29. Indian-red, friable marl ^.... 6 

30. Greenish pea-conglomerate .9 

31. Indian-red, coarse, friable, arenaceous shale I 

32. Bed marl with green blotches * 6 



Total thickness • 157 2 

A belt of limestone, which has been traced fh)m the Scotch road to Appeuuioe of 
Grantmire Creek, seems there to abut against conglomerate. Another '»'»«»'<>"^- 
outcrop, perhaps of the same bed, occurs at the quarry near Watson 
Creek, but this is itself limited. There appears to be either some 
dislocation of the strata or want of conformity between the limestone 
and conglomerate, which the natural exposures are too few to disclose. 

Alternating layers of limestone, marl, sandstone and conglomerate are 
seen at many points in the French Vale. Not far from the source of fttnoh Vtia, 
Limestone Brook, at the contact of the Carboniferous limestone and Tjmmttmfr 
millstone grit, radish and bluish limestone, interstratified with layers of ^'^^ 
greenish marl, dips N. 43^ E. < 11^^ Blocks of conglomerate also 
abound in this locality, the paste as well as the pebbles being of 
bituminous limestone, which, in a cross fracture, exhibits a highly 
crystalline structure. The pebbles of conglomerate stand out and 
form a rough surface, whilst the more crystalline paste is removed by 
weathering. 
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From the source pf Limestone BiX)ok this formation extends al6ng 
George Eiver to Moore Point, where a small outcrop of bluish-grey and 
reddish, highly bituminous limestone, streaked with numerous white 
cajcspar veins, forms the headland. Its whole width at the quai-ry near 
the schoolhouse is sixteen chains, which, with the dip S. 81° B. < 54*^ of 
the quarry limestone, gives a vertical thickness of only 854 feet. It is 
possible, therefore, that the uplifting of the strata on this anticline has 
been accompanied by a fault, which ranges along the eastern slope of 
the Boisdale Hills. 

In the valley of George Brook, a quai-ter-of-armile east of the confluence 
of Crane Brook, is an outcrop of red, micaceous marl and sandstone, with 
spots of green and grey limestone. Half-armile sOuth of the conflnence 
of Eocky Brook the same stream cuts through a email but interesting 
exposure of yellowish-grey, soft marl, associated with light-grey, bluish 
and black, hi^ly bituminous, nodular, slaty and thick-Redded, pyritous 
limestone. It contains hollows filled with crystalline calcspar, and 
lavender and blue fluorspai*, and holds patches of bright, cubical coal 
three inches long and half-an-inch thick. An analysis of a specimen oi 
this coal gave :— 

Volatile matter 36-72 

Fixed carbon 46-64 

Ash 16-64 



Long Iiland 
BwMoi0. 



Bookrdiie 



100-00 

Does not coke. The ash is very ferroginous and cal- 
careous, and may be in great part derived from the 
inclosing rock. 

On the outer bar of Long Island Barasois pieces of grey, bituminous 
limestone straw the shoi^e, but a sandy beach conceals the bed-rock, and 
the source from which they have come is unknown. 

Tracing the formation still further towards the west, it is again 
developed on the crown of the Boisdale anticline, around Saunders Cove. 
Another outcix)p occurs neai* Black Brook, and a third begins at Boderick 
Head and skirtft the shore of Boulaidrie Island for several miles. The 
prevailing dip is inland, but the J'ocks are much contorted, and some of 
the estimates in the following section, measured in Saunders Gove, are, 
consequently, more or less arbitrary: — 
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SECTION. 

OASBOHIFIBOnB LIMIBTONI IH BAUVDEBS OOYl, BOULABOBH ISLAND. 

nsr. ur. 
Millstone Grit * 

1. Measures concealed : dip N. 31° W.<8*' 110 

2. Measures concealed: limestone blocks ; dip N. 31° W. < 27... 150 

3. Bluish-grey, columnar limestone : thickness doubtful 136 

4. Measures concealed 60 

6. Green marl .... .• 9 

6. Black, bituminous, nodular limestone ; grej, compact lime- 

stone ; mottled greenish and red, very compact limestone, 
in thick beds, some of which are full of calcspar. Forms 

clifb twenty-five to forty feet high 56 

This limestone keeps the coast for half-a-mile, from 
Sh'awfiel^ Point to a circular pond about twenty-five y^da 
in diameter, resembling a plaster-pit. Here it is folded and 
dips S. 66° E. < 30° to 60°, and the rolls are afterwards so 
numerous as to prevent the identification of the diff^erent 
beds. 

7. Grey, compact limestone, full of broken shells ; nodular lime- 

stone, with a paste of greenish marl ; red and green mottled 
limestone, marked between the layers with drusy hematite 
and fibrous calcspar ; mottled zoned limestone ; columnar 
limestone ; red and green marl and sandstone. Many shells. 
Folded and dipping in every direction 40 

8. White, crumbling gypsum 15 

9. Green, gypseous marl *l 

10. Pink gypsum in a waving layer 0} 

11. Greenish, gypseous marl, with streaks of pink gypsum 10 

12. Pink gypsum, in a waving layer 1 

13. Greenish, coherent, gypseous marl 6 

14. Bed, micaceous marl, with green blotches ; thin, undulating 

layers of gypsum 7 

16. White gypsum in nodules, with a little marl 1 o 

16. Less gypsum and more red marl, traversed by small reticulating 

veins *of white and pink gygsum 1 6 

1 7. Nodular gypsum, with emerald-green blotches and a pink layer 1 0. 

18. Nodular gypsum and red, arenaceous marl, the nodules of the 

size of peas and nuts, and so numerous in some parts as 
almost to constitute layers of gypsum. At one point th<^ 
gypsum is overlaid by blue, thick-bedded limestone, v^. ..^ j 



Total thickness ^^^^••••M •••.. 680 6} 
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The gypeum mentioned in this section whitens the sea clii& in several 
places, and its existence may often be inferred, even when it is con- 
cealed, from the plaster-pits by which the land is riddled. It is again 
seen south of Boderick Head, and in large volume on Island Point. In 
one of the limestones Br. Honeyman discovered numerous specimens of 
BeyricMa^ Esthma and LeperdUtia. 
oontiet of miiL The coutact bcds of the millstone fi^i'it and Carboniferous limestone are 

■toiitf grit and ° 

^Jw^oiM well displayed at Eoderick Head. The succession is as follows : 

SECTION. 

OA&BOnFIBOtS STRATA AT RODIBICK HEAD. 

Milktone QrU, 

For. n. 

1. Grey, bluish-grey and brown, fi&e and coarse, often very mica- 

ceous, sbaly and tbick-bedded sandstone; in part fit for 
building or for grindstones, but sometimes false-bedded. 
Some beds contain pebbles as large as walnuts, of wbite, 
brown and dark-blue quartz and red syenite. Trunks of 
Lepidodendron and Calamites. Along tbe coast, between 
Boderick Point and Sbawfield Cove, it forms cliffs fifty feet 
high, which rise to hills of 200 aUd 300 f^et at no great 
distance from the shore. Joints run S. 62® W. and N. 21° W. 
vertically. Many springs of water issue from the rock. 

2. Grey, thin-bedded sandstone in horizontal layers 8 

3. Bluish, argillaceous shale 12 

4. Bluish sandstone, alternating with argillaceous shale 20 

5. Bluish-grey, ^e-grained sandstone, micaceous and in flaggy 
beds 10 

6. Greenish and dark-blue, non-calcareous conglomerate or pebbly 
sandstone ; pebbles of egg-size ; small pieces of pyritous 
coal 4 

Carbon\f(6rou$ Limestone, 

7. Bed marl spotted with green ; much mica and many minute 
quartz pebbles ; passes in part into sandstone 12 

8. Greyish-brown, crystalline, compact and oolitic, contorted lime- 
stone, shaly or in thick beds; a few blotches and layers of - 
red marl, not exceeding an inch in thickness ; small patches 
of calcspar, and streaks of fibrous hematite. Fossils abound 
—amongst them are: Crinoids — stems circular, with dr- 

'^°*'"*" cular foramen, and radii running to the circumference of 

the disk; some disks appear to have a double foramen. 
Braefaiopods, much broken and filled in the interior with 
scalenohedra of calcspar, and embracing Fro^ietue^ Ter^ 
^ratvkif RhynchoneUa and Spirifer ; Corals and Beyriekia (f). 25 
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pnr. HI. 
9. Bed marl and sandstone, with bands of variegated limestone . . 10 

10. Beddish-grey and greyish-white, compact limestone, stained 

rust-red on the surface, and blotched with hematite 10 

11. Bed and green marl 6 

12. Greenish-grey, slaty and nodnlar limestone, resembling a con- 

glomerate, in a paste of reddish and green, sandy mar]. 
The nodules are as large as cocoa-nuts, or even larger, and 
in some layers everyone of them is marked with Indian- 
red and greenish, agatoid films. The slaty limestone is 
marked like the nodules. Small traces of hematite occur, 
as well as reticulating calcspar veins and streaks of 
considerable thickness. 

"^ere are many undulations among these beds, broad and UodalatioDi. 

flat, or sharp and narrow, the axes of which are at right 
angles to the shore-line, and nearly horizontal. Joints run 
8. 65° W., and N. 25® W., and contain white, fibrous, striated 
calcspar. 



Total thickness 117 

On the western shore of Boulardrie Island, rocks similar to those just o»H»nieyroad. 
described appear at the end of O'Hanley road, with a steep south-easterly 
dip. The limestones are rich in brachiopods, corals, encrinites and 
entomostracans. Gypsum frequently occurs, and the following succession 
of one of the outcrops was I'ecorded : — 

mr. nr. 

1. Bed and green marl 1 

3. Dark-grey, waving gypsum, containing veins and tabular crys- OvMom. 

talline masses of brown, fibrous selenite 3 

3. Measures concealed 5 5 

4. White, or mottled bluish-grey and white gypsum, in thin shaly 

beds, with violet and lavender tints ; weathers into acicular * 

fragments 10 

Total thickness 19 5 

Besting on and filling up depressions in the syenite near Oyster Pond, contact of Om- 
St. Anne Harbor, are beds of bluish, compact and nodular limestone, ^j^SS^roi^i 
varying from two inches to ^ve feet in thickness. Eed and green marl ^^y"**'^^®™^ 
and limestone lie in huge rolls on the syenite, in a cove thii*ty yards 
wide, a jutting headland of red syenite separating it on the northern side 
from a similar basin, ten yarvis in width. The lowest beds often consist 
of fine conglomerate made up of syenite debris ; but at the northern end 
of the lai*ger cove the first member of this formation is a nodular fossil- 
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ifei*oas limestone, which adapts itself to the contour of the underlying 
syenite, and dips away ftom it at high and variable angles. 

In a cove, not fiu* north of this, is a bed, three and a-half feet thick, of 
grey, nodular, botryoidal, fossilifei-ous limestone, often containing pebbles 
of gi*anite. Underlying and irregulai'ly mixed with this are variable 
beds of coarse sandstone and conglomerate, with large pebbles, hardly 
distinguishable fi*om the friable subjacent granites, both containing much 
golden mica. At the end of the footpath to Kelly Cove, flaggy limestone, 
with pebbles of red and blue syenite and granite^ occurs in the banks of 
a brook and on the hills. 

A small insulated patch of grey, vesicular, contorted Carboniferous 
limestone, which has escaped denudation, is associated at the mouth of 
Smith Brook with ten feet of white, crumbling gypsum, in three beds, 
dipping at a low angle out to sea. 

6. The Millstone Grit. 

This formation underlies the coal measures to the westwai-d of Sydney 
Harbor in two large basins. The first, bounded on the north by the 
productive measures of the Sydney Mines, is the south-western prolon- 
gation of the Sydney Harbor basin (Repoi-t for 18'74-5, p. 223); and 
the second, covering the greater part of Boulai-drie Island, and a limited 
area at Cape Dauphin, belongs to the 2.a< d'Ov basin. 

The rocks do not differ much from those described in previous reports, 
but consist of gi'eenish-grey and white, coarse and fine-grained, brown- 
weathering, pebbly sandstone, in shaly or thick, sometimes false-bedded 
layere, with patches of conglomerate and bix>ken stems of calamites and 
other plants. The sandstone is essentially a mixture of feldspar and 
quartz, the former giving, by its disintegration, a white colour, and by 
its removal a rough, quartzose surface to the rock. The pebbles consist 
chiefly of white and colourless, vitreous quartz, but also of grey and red 
gi*anite and syenite, with specks of white mica. 

No workable seams of coal have been found among these strata, 
although search has been made in many places ; nor is it probable that 
any such occur, since the succession of the rocks is well exposed in nearly 
every part of their thickness. 

Limestone Bi*ook follows the boundaiy between the Carboniferous 
limestone and millstone grit from its mouth to its source, widening in 
places into a narrow lake. Pi-om the source of this brook the line of 
contact runs north to the George Eiver road, keeps near the road as fiur 
as the head of George Pond, down the channel of George River from the 
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()Oiid to the mouth, and thence to Grove Point. Near the mouth of 
Greorge Eiver are displayed coarse, yellowish-grey sandstones, with a few Oeorg© River, 
beds of argillaceous shale, a black, hard, pyritous rock, and streaks of coal 
a few inches thick containing plants. On the little Bras d'Or, some of 
the beds are fine-gi*ained and false-bedded, but contain wedges of conglom- 
erate more or less coherent, the pebbtes being of quartz, flesh-red feldspar, 
and mica, often as large as a hen's egg. In the conglomerate are patches 
of coal, sometimes running in the bedding, but often crossing it obliquely; oo«l 
one tolerably regular layer, three-quai-ters of an inch thick, is split by a 
wedge of coai-se sandstone, nowhere more than one inch thick, into two 
layers. The joints of the sandstone run N. 60° E., and dip to the south- J<rfnt8. 
east at an angle of 80°. 
On the eastern shore of Boulardrie Island, the rocks of this formation Booiwdrto 

IsUnd. 

are similar to those of George Eiver, and dip north-west, usually at a 
low angle, uncomformably overlying contorted limestones and shales. A 
flne-grained sandstone has been quarried to a considerable extent between Building stone. 
Eoderick Head and Shawfield Cove. It is grey and in thick beds, but 
spotted with iix>n ; and contains jnany spherical concretions of nearly 
compact sandstone, as well as coai*ser beds, with moulds of calamites. 
Ferruginous springs issue fVom these rocks in many localities. Spiingt. 

The western coast, from Long Beach to Blackrock Point, exhibits beds 
of the same fine and coarse sandstone and conglomerate, one of them 
including a granite pebble of egg size, containing scales of silvery mica. 
Streaks of very pyiitous coal and mineral charcoal are disti'ibuted among coei-pipce. 
some of the conglomerates in patches or layers in the bedding, or as a 
kind of framework aiound the pebbles. The twisted appearance of 
much of this coal seems due to deposition on the in'egular surfaces of 
the false beds. A more persistent seam an inch and a-half in thickness, 
is exposed half-a-mile south of McKenzie Point. Minute fragments of 
carbonized plants blacken the sandstone in places and give it a speckled 
appearance, and some of the finer layers are beautifully streaked. 
Casts of calamites, one inch in diameter, are very common, and larger FomUi 
trees also occur. The following is an analysis of a sample of coal which 
formed the bark of one of these fossil trees : — 

Volatile matter 34-9 Analyeei. 

Fixed Carbon 69-9 

Ash, reddish-brown 5*2 

100-0 
Swells ap and forms a fine, firm, vesicular coke. 
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A specimen taken from the pith of a tree, the rest of which was 
replaced by ironstone and argillaceous shale, gave : — 

Volatile matter.... 36-70 

Fixed Carbon 61-77 

Ash, light brown 1-63 

100-00 
Sp. gr. 1*26. Coal bright, with cubical cleayage. 
Cokes well. 

ArffUiMoous Argillaceous shale is seen more frequently than on the eastern coast : 

it is often mixed with the conglomerate, and contains pieces of coal and 
mineral charcoal; and an irregular half-inch seam cf coal overlies 
one of the shale beds. A bluish fireclay, three feet of bluish argil- 
laceous shale, passing into a conglomerate and exhibiting impressions of 

p^j^j^ Neuropteris and CordaiteSy and ten or fifteen feet of red and green 

mottled marl, are among the finer sediments found on this coast. The 

cliffs are generally from thirty to fifty feet high, and hollowed out by 

the waves into various fantastic shaped. 

In the district which lies between Sydney and Mira Eiver, the mill- 

CtffiHmManh ^^^^ S^^^ ^ exposed both on the Louisburg and on the Caribou Maish 

dtotrict. roads. For sevei'al miles out of Sydney, grey, coarse sandstone prevails, 

and the country is rocky or covered with large lakes and marshes. 
Towards Mira Biver, however, fine-grained greenish-grey and reddish, 
feldspathic sandstone and shale, if they do not predominate, occupy at 
least as large an ai*ea as the coarse beds, and the land becomes more 
cultivable. Many of the shales are covered with carbonized black marks. 

SUPBBPIOIAL GbOLOOY. 

From the hilly nature of the country, and the depths to which the 
valleys have been excavated between the hills, the deposits of sand and 
gravel, which are occasionally found in the lowlands, have been derived 
in most cases, from the rocks immediately underlying ; and the soil 
and boulders have been brought from the adjoining hills. On the north 
side of the Coxheath Hills the boulders ai*e identical in character 
with the rocks to the southward; imd on the LitUe Bras d'Or, below 
the bridge, is a large block of variegated feldspathic rock of the same 
natui*e. The masses of close-gfained, pyritotis, red syenite, interspersed 
with crystals of hornblende, found eveiywhere in the Fi'ench Vale, have 
come, apparently, from the Boisdale range. Blocks of millstone grit 
sandstone are numerous at Battery Point, ^dney, at Sydney bridge. 
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and between Ball and Leitch Creeks, although the underlying rock is 
Carboniferous limestone or conglomerate; and small pieces of the 
peculiar grey sandstone belonging to this formation occur also among 
the metamoi*phic hills of Coxheath. 

Deposits of stratified sand and gravel, often false-bedded, dip N. 65® B. ^^^ 
< 8®, near the outlet of Long Island Barasois ; and a coarse, rusty 
modem conglomerate, made up of fragments of millstone grit in a Congiomento. 
cement of bog-iron ore, is seen on the eastern shore of Boulai*drie Island, 
about three miles south <^ Boderick Head, and again at Long Beach, on 
the western side. 

The western coast of the Great Bras d*Or, Seal Island, and the neigh- QreatBnid'Or. 
bouring islands and shoals, are composed of sand, gravel, and masses of 
various granitoid rocks obtained from the hills above.. They are low, 
and the tide rushes pas( them with great velocity. 

Glaciated rocks are seen in several places on the Scotch Lake road. iMgroovM. 
The grooves seldom* exceed half-an-inch in width and a quarter-of-an-inch 
in depth, but are very numerous, and run N. 51® B. On the back-lands 
road, near the head of Boach Lake, their direction is N. 64® B. On the 
south ssde of Gabarus Bay, where rounded and polished rocks also occur, 
the direction of the striaB is N. W® E. 

The feldspathic hills are, for the most part, unfit for cultivation, on stertmyof tha 
account of their broken and rugged outline; and even where a light 
covering of dry, comparatively good soil has resulted ftom the disinte- 
gration of the feldspar, the fertile belts are of limited extent. The high 
elevation and steep slopes of the country underlaid by the calcareous 
slates of St. Andrew Channel, generally renders it almost useless, except 
for grazing, notwithstanding the excellent quality of the soil. The 
Carbonifei"Ous conglomerate yields a rich, light-red, sandy soil, although 
the country is often hilly, and many blocks of feldspathic and quartzose 
rook are scattered over the smface. These, as well as the pebbles which 
abound in the bi*ooks, can easily be traced to their original seat in the 
Laurentian and Silurian hills. The best farms owe their productiveness _^j limetton 
to the Carboniferous limestone. The land in the immediate vicinity of **'*^ 
the thick limestone bands is too rocky for cultivation, except where 
covered by drift-soil; but these bands are not in sufficient number to 
materially lessen its value. Large lakes and swamps occupy a great 
part of the fiat country underlaid by the millstone grit sandstone in the MuigtoM cMt 
Caribou Mai'sh and George Eiver districte ; and wet barrens, with a deep !^^^' 
growth of mai'sh-plants, moss, and tamarack, form a conspicuous feature 
in the scenery. These differ widely from the dry granite barrens, on 
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which t^'^ plants consist chiefly of blueberry bushes, ferns, and stunted 
trees. Tne soil is imsty sand, and the surface covered with large blocks 
of sandstone. Small dai*k spruces and tamarack are the principal trees, 
although on the higher, well-drained parts of the interior, and on 
Boulardrie Island, where the land is fertile, hardwood, including birch, 
beech and maple abounds. 

EooNOHio Materials. 

Coal, — The rumours which have been circulated from time to time 
about the discovery of workable seams of coal within the district 
examined last summer, to the westwaixl of Sydney Hai*bor, have in all 
cases proved to be unfounded ; and it may reasonably be concluded that 
none such exist East of Sydney Harbor a seam of coal, supposed to 
be the continuation of the Tracy seam, was opened on the Morrison road. 
But the coal is of inconsiderable thickness, and the hopes entertained, 
with regai-d to the finding of this seam in workable condition between 
Mira Bay and Sydney, have not yet been realized. 

Iron Ore, — ^The frequent occurrence of red hematite among the Lower 
Silurian slates and limestones of St. Andrew Channel has been already 
referred to, and it is possible that in some places this may be workable. 
Ti-aces of magnetic iron ore, hematite, and iron pyrites are widely 
distributed among the marbles of George Eiver and the limestones of 
Boulardrie Island. 

A mile south of the crossing of the French Vale and Bourinot roads, 
on the farm of Lauchlin Curry, about seventeen miles from Sydney, an 
Red hematite <m important deposit of red hematite has been discovered in the George 
ro«L**'*^*^* River limestone, and to some extent developed by Messrs. Campbell, 
Moseley and Brookman. The bed vaides from five to nine feet in thick- 
ness, runs N. 45® B., and is said to have been followed for a distance of 
150 feet by means of trial pits, and to a much greater distance by 
outcrops of ore on the surface ; it lies between two thick beds of white 
and light-blue crystalline limestone (the prevailing rock of the locality), 
and is in some parts mixed with limestone, and weathering then to aligW 
porous rock. A small quantity of iron pyrites was obsei-ved in dmsy 
crystals filling small cavities, and also between the ore and a layer oi 
chloritic rock, which sometimes occurs intermixed, and at other tim^ 
forms the wall-rock. Patches of white, silvery talc and mica in larg® 
scales are found in the limestone. On the hills, which are of conside^ 
able height, the limestone appears to be interstratified with qoartz a 
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greenish felsite, associated with red syenite and other granitic rocks, 
and overlain by Carboniferous conglomerate, which here includes a 
sAiall seam of impure coaL Prom its proximity to the Sydney coalfield, 
this ore, if of sufficient purity and quantity, must ultimately be of great 
importance. 

Nothing more has been done to develop the iron deposit at Big Pond. ^^^^^^^^^'^ 
A box of the ore was foi-warded by persons who wished to have it 
thoroughly tested in England, to Professor Noad, of St. George's 
Hospital, London, whose results con*oborate those of Professor How, 
quoted in the Eeport for 18'74-'75, page 263,— 

Peroxide of iron 86*6 Analygif. 

Silica * 14-0 

^ 99-6 

Iron, per cent 60*0 

Foreign matter was searched for, but nothing could be found except a 
minute trace of phosphoric acid. 

Three analyses of Whykokomagh iron ore (Eeport for 1873-74, p. 180), AoahwtB of 
made by Professor Noad from a barrel selected by Mi\ Gisbome from iron ow.^ 
150 tons extracted from the eleven-feet bed, gave as follows : — 

I. n. in. 

Peroxide of iron 86-70 62-40 74-30 

Protoxide of iron 6-70 

Protoxide of manganese 0*20 None. 0-40 

Water 2*00 

Magnesia 2*40 3-32 2-76 

Sulphur 2 None. None. None. 

Phosphoric add 3-66 I.-60 ' 100 

SiUceous residue 6-09 42*80 14*80 

99-86 100 02 60-96 
MetaUiciron 60-00 36-67 67-20 

The quantity of phosphoric acid in the ore, (as shown by the analyses) 
rendering it unfit for use, the mine was abandoned. 

Copper Ore. — ^The felsites cut in the brooks which flow from the 
Coxheath Hills contain small traces of yellow and purple copper pyrites, 
but no deposit is known worthy of special mention. 

At Eagle Head, however, in Grabarus Bay, a deposit which has oopperoroat 
attracted more attention is inclosed in a belt of laminated quarts. 
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twenty-five or thirty feet thick, intermixed with soft, decomposed 
feidsi>a. i*ock, which coincides in strike with the feldspathic rocks 
already described as forming the coast between Gabarus and Loaisbarg. 
The quartz layers are of no great thickness, and sometimes conts&n 
copper pyrites ; one of them, nine inches thick, is more richly charged 
than the rest, although even in this one the principal metallic ingredient 
is iron pyrites. Its vesy occurrence, however, is promising, and more 
careful seaixjh may discover deposits which will be successfblly mined. 

Molybdenite, — Similar quartz bands occur on the Atlantic coast, run- 
ning with the strike of the felsites, and quartz veins also abound in the 
cleavage-planes and joints. Nearly all of these contain small quantities 
of molybdenite, a mineral used in the manufacture of pottery, for the 
production of a blue pigment, and also in the pr^ai*ation of molybdate 
of lead. 

Geoii^BiTer Limestone. — Quarries have been opened on the outcrop of many of tie 

limestone bands to supply the local demand for lime, but no works of 
any magnitude have been established except at Greorge Eiver, from 
which 6,000 barrels of lime, invoiced at eighty cents a barrel, were sent 
to St. John's, Nfld., Liverpool, Halifax and other parts of Nova Scotia.* 
Wood and coal for f\iel are cheap, and as it can be produced for less than 
Eockland lime, it is expected that it will undersell the latter in the 
Canadian market. Two kilns have been erected, capable of producing 
sixty barrels of lime a day j one of these is a square kiln, burning wood; 
the other, round, and fed with coal. A mill for the manufacture of 
staves and other lumber has also been erected, and logs to supply 
this can be obtained on very reasonable terms. Vessels of a hundred 
tons burden load within four hundred yards of the mill. 

Marble, — As already mentioned, white and tinted marble, exhibiting 
every variety of colour and texture, but usually too much broken and 
mixed with other rock to be available for artistic purposes, is found at 
George River, in the French Vale and at Kelly Cove. At George River 
it has been quaiTied to a small extent, but the quarries have been, for 
the present, abandoned. 

,^«.. ^ Freestone, — The millstone ffrit of Boulardrie Island and New Camp- 

bellton furnishes a grey, fine-grained, strong, homogenous, non-calca- 
reous sandstone, well adapted for building material, but sometimes 
spotted, on exposure to the air, by the oxidation of the iron pyrites 



' Report of CommlBdoneFi of Mlnet for Kot» Sootla» 1876. Pnxmectai of Cteoiv* Biyer Mftf^ «id 
Ume Company. 
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which it contains. It is stated that a contract has been entered into for 
the delivery of 10,000 tons of this stone from the quarries on St Andrew 
Channel and the Gi*eat Bras d'Or, to be used in the enlargement of St. 
Peter's canal. 

Thick-bedded sandstone of a uniform, coherent texture, and suitable 
for the manufactui*e of grindstones, might also be obtained from the 
same strata. 

Gypsum,— In the region to which this report refers, gypsum is found 
in limited quantity on both shores of Boulardiie Island and at St. Anne 
Harbor, associated with Carboniferous limestone rocks ; but so long as 
the large deposits at Poi-t Bevis, near Baddeck, are so easily accessible, PortBevto 

. . 1 . 1 1 I . gypsum bedf. 

it IS not likely to attract much notice. 

These latter comprise the thick beds which run from the head of St. 
Anne Hai*bor to Port Bevis and Baddeck Bay, on which sevei*al quarries 
have been established, with an annual yield of about ten thousand tons. 
The gypsum lies, it is said, in irregular masses, which differ slightly in 
colour and texture ] in thickness they range from fifty feet downwards, 
and are often surrounded or cut out by clay. 

The^most important of these quarries is that owned by Mr. Duncan 
Hacdonald, of Montreal^ and others, and is situated about four miles east 
of Baddeck, near the shore of the Bras d'Or Lake, with which it is 
connected by a railway and wharf 1,000 and 300 feet in length respectively. 
The total yield of this quarry during 1875 was about 5,000 tons, most 
of which was Bold in New York, where it is used in the finishing of houses 
and for other purposes ; it is of excellent quality, and, according to an 
analysis made by Pi*ofessor Chapman, consists of: 

Sulphuric Acid i^U AmOyito. 

Carbonic Acid 0-4^ 

Lime 32-58 

Silica 0-11 

Water 20-43 



or, 



100-03 

Qjrpanm 98-86 

Calcite 1-07 

Intermixed sand. 0- II 

100*03 

Cetestit e.—Thia mineral, which is one of the sources of the strontium gtronthmu 
nitrate used in the production of red fire in pyrotechny, is found on 

IS 

Digitized by LjOOQIC 



418 OEOLOOIOAL STJBVST OF CANADA. 

the right bank of Sydney Eiver, about a mile and a-half above Sydney 
Bridge, where a bluish-grey bed, about a foot in thickness, containing 
specks of galena, may be seen for a considerable distance along the 
river, overlaid by grey, slaty limestone. 
Ornamental Syenite, Granite and Porphyry, differing widely in colour, texture and 

^°*"' composition, but often susceptible of a high polish, and fit for decomtive 

work, occur abundantly in the Coxheath, Boisdale and St. Anne Hillfi^ 
and are worthy the attention of capitalists. 

. I have the honour to be, 

Sir, 

Your most obedient servant, 

HUGH PLBTCHBR. 
Montreal, May, 1876. 
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CHEMICAL CONTRIBUTIONS 

TO THE 

GEOLOGY OF CANADA, 

BT 

CHEISTIAN HOFFMANN, 

ADDBISaiD TO 

ALFBBD E. C. SBLWYN, F.R.S., F.G.S., 

DIRierOR OP TBI GBOLOOIOAL SUKVBT OF OAHADA. 



Sia, — I have the honour of herewith laying before you the results 
obtained in the analysis of some Canadmn minerals and rocks, comprising 
saline incrustations, fuels, and graphites ; as also the results of assay of 
some gold, silyer, copper and iron ores. 

The analysis of the rock, which proved to be an altered felsite, was 
undertaken for the pm-pose of establishing its character; subsequently^ 
and in view of its composition, as shown by the analysis, it was deemed 
desirable to make a few experiments, with the object of ascertaining its 
adaptability to the manufacture of fire-brick. The results obtained were, 
as will be seen, of a very promising character. 

An investigation into Canadian graphites has been enteied upon, and 
this, it is proposed, to make as complete as time and circumstances will 
permit. In addition to the complete chemical analysis, a practical 
pyrometric detei*mination of the value of each specimen will be made, 
and this in view of one of the most important applications of this 
mineral, viz., the manufacture of crucibles. The work thus far accom- 
plished, in connection with this subject, is of too incomplete a natui*e to 
admit of publication at present; the percentage of graphite, ^c, in some 
of the more, if not the most, important beds of the disseminated variety 
in the townships of Buckingham are, however, here given, and father 
facts in connection with these will appear in a future and concluding 
report upon this subject. 
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A. — Books and Minerals. 

1. Sal-Ammoniac and Native Sulphur. 

The substance, of which the following is an analysis, constitates a 
deposit on the cliffs of shale on Smoky River, North-west Territory, 
and is that to which Mr. Selwyn alludes in his Eeport, page 73. 

Sd^SS'^httf" ^^® specimen varied in colour from canary-yellow to white ; opaque; 

gomsmoky taste, saline and pungent; fine to coarse granular, some of the larger 
fragments showing a distinctly fibrous starueture. The disseminated 
fragments of rocky matter contained in it were, as far as possible, 
separated from the portion set apart for analysis, which, after drying at 
100® C, was found to contain : 

Sulphur 46-617 

Chlorine 33-446 

Sulphuric acid (8 O4) 1-636 

Potassium 0-016 

Sodium 0-089 

Ammonium 17-470 

Calcium : 0-043 

Magnesium Trace. 

Iron Trace. 

Extraneous matter, consisting of fragments of an 

ash-grey coloured rock 0*922 

100-137 

These figures correspond to the following composition : — 

Sulphur 46-617 

Ammonium chloride 60 422 

Ammonium sulphate 1 *807 

Potassium sulphate 0*036 

Sodium sulphate 0*274 

Calcium sulphate 0* 146 

Sulphuric acid (8 O4), probably pertaining to the 

traces of iron and magnesium 0-014 

jbtraneous matter 0-922 

100-137 

2. MiraJbiUte. 
The following is thd result of the examination of the saline incmatar 
tion mentioned by Mr. Selwyn, page 13, as occurring upon the cUflb of 
shale at Fort St. John, Peace River. 
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The specimen received consisted of effervesced granular aggregates, lOrabiUtofrom 

/ . - Peftoe River. 

with intermingled fragments of a dark-grey shale. It was friable; 
colour, white; opaque; taste, saline and bitter; very soluble in water. 
Its analysis gave the following results : — 

Potasdum 0094 

Sodium U15S 

Calcium 0*571 

Magnesium 4-633 

Aluminium 0*072 

Manganese 0* 158 

Iron • 206 

Sulphuric acid (S O4) 49*849 

Chlorine 0-270 

Water 14*748 

Undissolved matter Itt-325 



101 081 



The undissolved matter contained : — 



Saica 8*610 

Alumina 3*450 

Ferrous oxide 1 *316 

Manganous oxide ^ Trace. 

Lime * 675 

Magnesia 0*240 

Sulphuric acid (S Oj) 0*834 

Alkalies, organic matter, kc,, undetermined 1 • 201 

16-325 



After deducting the undissolved matter, the remaining constituents, 

calculated for one hundred parts, correspond to the following compo- 
sition : — . 

Potassium sulphate 0*245 

Sodium sulphate (Glauber salt) 61*346 

Calcium sulphate 2*281 

Magnesium sulphate (Epsom salts) 26*685 

Aluminium sulphate 0*527 

Manganous sulphate 0*510 

Ferrous sulphate 0*653 

Magnesium chloride *424 

Water 17*329 

100 000 



Digitized by 



Google 



422 asoLOQioAL subvit of oanaba. 

A portion of the material waa treated with water, the undissolved 
matter filtered off, and the clear filtrate set aside to undergo spontaneous 
evaporation : the crystals obtained were found to contain more than fifty 
per cent, of water. The amount of sulphuric acid (S O4) required to 
enter into combination with the various ba§es, in the manner here set 
forth, was found to be 0-351 per cent, in excess of that actually found. 

The sulphui'ic acid found in the undissolved matter is present as 
calcium sulphate ; fui*ther, a small quantity of the iix)n found in this 
portion of the material is present as ferric oxide. 

This incrustation consists, therefore, as shown by the above analysis, 
of what may be regarded as an impm*e Glauber salt. 

3. Lignite^ 

From main Moose Riyer, between fork of south branch and Long Portage, vide Report 
by Mr. Robert Bell, page 326. 

Lignite tram Ligneous textui^ very decided; tolerably tough ; colour black, slightly 

HooM River. inclining to brown; powder, dai'k chocolate-brown; fi'actui'e, sub-con- 
choidal ; lustre dull, that of the freshly fractured surface resinous to 
shining resinous. A piece of this lignite, immersed in water for over 
three days, remained apparently unaffected ; it had not ^disintegrated, 
nor imparted any colouration to the water. 

This specimen having been kept in the laboratory for months, may be 
regarded as having been thoroughly air-dried. 
Two proximate analyses by slow and fast coking gave, — 

Slow ooUng. Fui ooiaiig. 

Fixed carbon 45*82 44-03 

Volatile combustible matter 39-60 41 • 39 

Water 11-74 11-74 

Ash 2-84 2-84 

100-00 10000 

Ratioof volatile to fixed combustible.. 1:1*16 1:1-06 

Both slow and fast coking gave a pulverulent coke, showing a slight 
tendency to sinter. The ash had a light yellowish-grey colour, and 
agglutinated but very slightly at a bright red heat. 

This lignite is very similar in composition to those from the Sourii 
Valley, collected and examined by Mr. G. M. Dawson; as also to those 
fh>m the Dirt Hills and Woody Mountain, collected by Mr. Eobert Bell, 
examined and reported on by me (see G^logical Survey Eeport, 18*7^'74| 
page_90). 
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4. Anthracite. 

Froih an island near Whale Riyer, east side of Hudson's Bay, vide Beport by Mr. 

Robert Bell, page 325. 

It 19 not improbable but that the mineral here spoken of may have an Anthnwite from 

X .^ HudBon'i Bay. 

origin analagous to that of the black anthracitic matter which occurs in 
many places in the Quebec group, as also in the chert beds among the 
Upper Copper-beaiing rocks of Lake Superior, and alluded to in the 
Geology of Canada, 1863, pages 525 and 68. • The specimen examined 
was very compact, homogeneous; colour, pitch-black; powder, deep- 
black ; lustre, bright metallic ; fracture, highly conchoidal ; it does not 
soil the fingers. When boiled in a solution of caustic potash, it was 
apparently unacted on ; the solution remained colourless, and the powder 
black. Gradually heated, or when projected into a bright red-hot 
crucible, in either case decrepitated but very slightly. 

The specimen had been kept in the laboratory for months. 

The following is the mean of two very closely concordant analyses :-r^ 

Fixed carbon ^ 94*91 

Volatile combustible matter 1*29 

Water 3-45 

Ash 0-35 

100*00 



Breton. 



It was scarcely changed in appearance by coking. The ash, which 
had a reddish iron-black colour, was attracted by the magnet ; it showed 
not the slightest disposition to agglutinate, even at a bright red heat. 

5. Altered Felsite. 
From Ck>zheath Hills, Watson Brook, Oape Breton, Hova Scotia. 

This is the rock referred to by Mr. Hugh Fletcher, in his Report, ^Sa*S^** 
page 373, under the designation, " white weathering slaty felsite." 

It has a compact, massive, slightly foliated structure; though appar- 
ently of somewhat rare occurrence, occasional nodules of a translucent 
white quartz are met with in this rock, otherwise it is, to all appearances, 
very homogeneous in composition. Lustre, dull to almost pearly; 
colour, pearl-grey, with a faint pinkish tinge ; streak, white ; fracture, 
uneven, scaly ; sub-tmnslucent ; feel, slightly greasy. The hairiness is 
about 6, and the specific gravity 2'*J*J0. Before the blowpipe, slightly 
rounded when in very fine splinters. 
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An analysis of the material, after drying at 100** C, gave the following 
results : — 

Silica 76-260 

Alumina 19-161 

Ferric oxide Tntce. 

Magnesia '. 0-170 

Lime 0-662 

Soda 0169 

Potash O-lOO 

Water 4-300 



100-693 



The following experiments were instituted, with a view of obtaining 
some information with reference to the suitableness of the above rock as 
a material for the manufactui'e of fire-brick. 

Fi'om information received, it is inferred that there are very large 
deposits of this rock, fo]*ming extensive beds ; and, again, that these, 
from their position, would admit of being both easily and economically 
worked. 

The rock is by no means difficult to crush or grind; when reduced to 
very fine powder it has a somewhat soapy feel, and is slightly plastic 
after having been moistened with water. 

In carrying out the experiments, the following method of procedure 
was adopted : — 

The material having been triturated in a mortar and passed through a 
fine sieve, now received the desired addition of lime, which having been 
carefully intermixed, the whole was then moistened with just sufficient 
water to make it cohere by pressui'e. The mould, which was open, top 
and bottom, having been placed upon a moveable plate, was charged with 
the material, and the latter stamped down by a rammer, the face of 
which almost exactly fitted the mould ; retaining a slight pressure upon 
the rammer, and grasping the sides of the mould, the same was raised 
up and over the former; this in turn was now slid off from the face of 
the moulded mass, thus leaving upon the plate a minature brick, three 
inches long by one inch broad, and half-an-inch thick. It being of 
importance that the edges should be perfectly sharp, these were 
examined, and, when defective, their sharpness restored by carefully 
fashioning them off with a knife. 

The bricks were now slowly dried, and inasmuch as they were too 
tender to admit of handling until this process had been accomplifihed^ 
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they were set aside upon the plate npon which they had been monlded, 
and exposed, first to a dry atmosphere until they had parted with 
the greater part of their moisture, and then to a temperature of 100° C, 
after which they were regarded as ready for the next process — ^viz., 
that of firing, which was accomplished by inserting them in covered 
crucibles, and placing these in an air furnace, the temperature of which 
was gradually raised until, at the expiration of an hour, an incipient 
white heat had been obtained, at which temperature it was maintained 
for an additional two hours. • 

Experiment 1. — ^The powdered rock without any addition whatever, 
beyond such amount of water as was found requisite to form the brick. 

Result : The edges of the brick remained perfectly sharp, and showed 
no indication of having undergone even the most incipient fusion ; its 
colour was white, inclining to grey ; its mass had ^nly slightly sintered 
together, and readily crumbled when pressed between the fingers. 

Eocperiment 2. — ^l*o the powdered rock added lime in such proportion 
as to raise the amount of this constituent in the material to one per cent. 

Result : The brick was sonorous, tough and hard ; the fracture uneven ; 
the colour, both externally and internally, white inclining to grey; the 
edges were b^ sharp as at the time of insertion, and showed no indication 
of even an approach to fusion. 

Experiment 3 — ^To the powdered rock added lime in such proportion 
as to raise the amount of this constituent in the material to one and 
a-quarter per cent. 

Result : All that has been said of the brick in the number 2 experiment 
is equally applicable to the one now under consideration, with this 
exception, that the latter Was somewhat tougher and harder. 

Experiment 4. — ^To the powdered rock added lime in such proportion 
as to raise the amount of this constituent in the material to one and 
a-half per cent 

Result: This brick was tougher and harder than those of the two 
preceding experiments ; its colour and fracture was in perfect agreement 
with the remarks recorded of them ; the same may be said of its edges, 
which remained perfectly sharp, and showed no indication of having in * 
the least degree suffered fusion. It was also sonorous. 

From the results obtained in these expenments, it will be seen that 
while the attempt to make a brick from this material alone was unsuc- 
cessful, the addition of from, say, half to one per cent, of lime resulted in 
the production of a very refractory brick. The addition of about one per 
cent having affbrded the best results. 
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It is by no means intended to be affirmed that this is the best propor- 
tion that could be selected ; indeed, it is quite possible that a slight 
deviation may be attended with advantage ; this, however, as also the 
fineness or coarseness to which the material should be ground, the 
duration of and temperature to be employed in the firing, could be most 
satisfactorily ascertained by experiment on the large scale, which would 
likewise afford the host opportunity of obsei*ving how the bricks comport 
themselves on exposure to intense and long continued' heat, sudden and 
great extremes of temperatui'e, pressure at high temperatures, &e., thus 
enabling an opinion to be formed as to which of the many purposes for 
which fiLre-brick ai-e employed, they appear best adapted, the opinion 
thus formed being further confirmed by an actual trial under the special 
conditions to which 4hey are intended to be subjected. 

6. Graphite. 

A " disseminated graphite." 

Prom the twenty-eighth lot of the sixth range of the township <rf 
Buckingham. The pmperty of the Montreal Plumbago Mining Com- 
pany. An e:xceedingly important deposit The specimen examined 
was regarded as a fair average of one of the largest and most extensively 
worked beds of disseminated graphite in this whole section. The bed 
averages eight feet and runs across the whole of this lot »id into lot 
twenty-seven in the seventh range, 
oq^to fh>m The graphite, which occurs in scales, is so closely and evenly distri- 
buted through the rock as almost entirely to mask its nature. The 
mineral contains some calcite : the presence of a small quantity of pyr- 
rhptite or magnetic pyrites was also established. The powdered-rock is 
attacked by hydrochloric acid ; this acid, with the aid of heat, dissolved 
out IT'SSQ per cent. ; the solution was found to contain : 



Silica ... I- very small quantity. 

Alumina *' large '^ 

Iron rather lai^e << 

Manganese small << 

The rock contains: 



Lime large quantity. 

Magnesia small ** 

Cobalt traoe. 

Alkalies not sought for. 



Graphite 2Y-618 

Rock matter, soluble in hydrochloric acid 17- 639 

Rock matter, insoluble in hydrochloric acid 64 * 899 

Hygroscopic water 0*044 



100 '000 
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T. Gbaphitb. 

A " disseminated graphite.*' 

Fi'OTn the twenty-secoud lot of the sixth range of the Township of 
Buckingham. The property of the Buckingham Mining Company. 
Several important beds of disseminated graphite occur towards the front 
of this lot. They have as yet only been uncovered. The specimen 
examined was considered a fair average of one of the most important 
beds. 

The graphite, which occurs in scales, is evenly distributed through the 
rock; the latter was very much decomposed, and coloured bi^ownish- 
yellow to reddish-brown from the presence of ferric hydrate. The rook 
contained no calcite; a small quantity of pyrrhotite was, however, 
shown to be present. Hydrochloric acid, with the aid of heat, dissolved 
out from the powdered rock 19*467 per cent.; the solution was found 
to contain : 

Lime large quantity. 

Magnesis « « 

Cobalt trace. 



Silica very small quantity. 

Almnina large ^ 

Iron « " 

Manganese small << 



Alkalies not songht for. 



The rock contains: 



Graphite 22-38B 

Rock matter, soluble in hydrochloric acid . .^ 19 • 467 

Rock matter, insoluble in hydrochloric acid 66 • 408 

Hygroscopic water •••• 1*740 



100-000 

8. Oraphitx. 

A " disseminated graphite." 

From the twentieth lot of the eighth range of Buckingham. The 
property of the Dominion Plumbago Company. From a large bed of 
disseminated gi*aphite, probably of considerable extent. The specimen 
examined was considered a fair average. 

The graphite is pretty evenly disseminated in scales throughout the 
rock ; the latter contains some calcite, as also small quantities of pyiTho- 
tite. The powdei-ed mineral is freely attacked by hydrochloric acid, 
which, with the aid of heat, dissolved out 21*286 per cent. ; the solution 
was found to contain : 
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Silica yery small quantity. 

Alnmina " large " 

Iron " " 

Manganese small " 



Lime large qnantitf. 

Magnesia moderate *< 

Cobalt trace. 

Alkalies were not sought i 



The rock contains : 

Graphite 23-798 

Bock matter, soluble in hydrochloric acid. .! 21 • 285 

Bock matter, insoluble in hydrochloric acid 53-741 

Hygroscopic water 1 * 176 



100 000 



9. Graphite. 

Prom the twenty-third lot of the sixth range of the township of 
Buckingham, ^he propei-ty of the Buckingham Mining CJompany. 

This deposit has been traced thix)ugh into the seventh range. It 
would appear to be a bed whose position is conformable to the stratifica- 
tion of the beds of disseminated graphite, and connecting with the true 
fissure veins which cross these beds. The rock consists of quarts and a 
feldspar, and is traversed by more or less disconnected lenticular layers 
of a twisted fibrous graphite ; these layers, which vary greatly in thick- 
ness, may perhaps justly be regaixied as interstratified veins. As yet 
the ground has only been uncovered, but it is considered probable that 
the rock for a transverse measurement of some fifteen im twenty feet 
would yield largely. The specimen examined was considered a pretty 
fair average. 

The rock contained!^ no calcite; the presence of a small quantity of 
pyrrhotite was, however, established. The powdered mineral was very 
little acted upon by hydi'ochloric acid, this acid, by the aid of heat, dis- 
solving out only 2 • 475 per cent. ; the solution was found to contain : 
Silica trace. Lime .small quantity. 



Alumina small [quantity. 

Iron " " 

Manganese very small quantity. 

The rock contains : 



Aiagnesia " " 

Cobalt trace. 

Alkalies were not sought for. 



Graphite 30-616 

Rock matter, soluble in hydrochloric acid 2 • 476 

Rock matter, insoluble in hydrochloric acid 66 • S*I4 

Hygroscopic water 0-135 



100 -too 
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In connection with the subject of graphite, it migkt, perhaps, not be 
amiss to quote the prices of hydrochloric and sulphuric acids, recently 
furnished me by Alexander Cowan, Esq., Manager of the Brockville 
Chemical and Superphosphate Works. These are : 

For hydrochloric acid (commercial) of 18° Baum6, two and a-half 
cents per pound. An imperial gallon of this acid weighs 11 '40 pounds 
avoirdupois. For sulphunc acid (commercial) of 66^ Baum^, two and 
a-half cents per pound. An imperial gallon of this acid weighs 18*46 
pounds avoiixiupois. 

Any enterprise involving the use of these acids, if carried out in 
connection with the Brockville works, A^ould have a very great 
advantage in being supplied with all the acids required at cost price, 
or much lower even than the price quoted. These conditions might 
often render an undertaking profitable which could not be made so if 
all the acid used in it had to be purchased from the works at the prices 
above quoted. 

B.-^G-oLD AND Silver Assats. 
Ores from British Columbia, 

No. 1.— Tailings from Van Winkle mine. Cariboo, British Qa»rttiroiii 

(Jolumbia. Ooiumbi** 

These tailings consisted mainly of pyrite, with a 
little quartz and other rock matter ; the whole pre- 
sented the appearance of being highly water-worn. 

lUsult: 0*073 oz. of gold to the ton of 2,000 pounds. 
0*210 oz. of silver to the ton of 2,000 pounds. 

No. 1. — Specimen labelled, " Vein between William's Creek and 
Conkling's Gulch, Cariboo, British Columbia. Vein, 
six to seven feet wide. A picked specimen gave 
nearly $200 gold and silver to the ton. This speci- 
men considered a fair average of the vein. From 
Mr. P. Dunlevey, Soda Creek," 

This specimen consisted of a white opaque quartz, 
more or less coated with ferric hydrate ; it contained 
a little pyrite. 

Se$ult : Contained ^either gold nor silver. 

It is not improbable but that a specimen contain- 
ing pyrite, or the result of the decomposition of the 
same, may have afforded gold and silver of the value 
stated. In the specimen forwarded for assay, very 
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little pyrite was discernable, and the ferric hydrate 
resulting from its decomposition may have become 
detached and lost, during or subsequent to its col- 
lection. 

No. 3. — Specimen labelled, " Quartz from a lode on a stream 
running into Manson Creek, thirty miles from the 
town of Bunkeld, British Columbia Vein twenty- 
five feet thick." 

This was a white semi-translueent quartz, more 
or less coated with feriic hydrate, and contained a 
small quantity of galena. 

Besuli: Traces of gold. 

S-QTl oz. of silver to the ton of 2,000 pounds. 

The galena ¥ras by no means evenly distributed 
through the quartz ; on the contrary it was confined 
to one or two fragments of the sample received, con- 
sequently the amount of galena contained in tlie 
average sample of the rock, as prepared for assay, 
must have been small, from which, in view of the 
amount of silver obtained, it may be inferred that the 
galena is very argentiferous, and if hand-dressing 
could be resorted to, a very satisfactory yield per 
ton might be anticipated. 

No. 4. — Specimen labelled, "Silver ore, from Soda Creek, 
British Columbia. Collected by Mr. Jennings." 

A black shale, containing carbonaceous matter, 
in pai*ts sKghtly stained with ferric hydrate. 

JResuU : Contained neither gold nor silver. 

Ores from the Province of Quebec, 

Accompanying the samples forwarded for assay was a hand specimen 
taken fr*om the same mine and labelled, "Griffith's or Suffield mine, 
situated on the third lot of the eleventh range of Ascot." It consisted 
of copper pyrites, iron pyrites, and a little blende distributed through a 
white semi-translucent quartz associated with a white feldspar. Native 
silver was distinctly perceptible in this specimen.. 

The material upon which the following assays were conducted was, 
when received, in a state of tolerably fine powder ; the ore had apparently 
been submitted to a partial roasting : — 
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No, 1. — ^Labelled, " Sample of ore ft-om Soffield mine, from piles 

in smelting house." 
BesuU : 5-104 oz. of silver to the ton of 2,000 pounds. 
No. 2. — ^Labelled " Sample of ore from the SufOield mine, taken 

from the piles near the shaft.'' 
Besult : 5-104 oz. of silver to the ton of 2,000 pounds. 

In b«th cases the silver was found to contain a 

trace of gold. 

C. — MiSCBLLANBOUS. 

No. 1. — ^Labelled, " Clay ironnBtone from Cretaceous rocks at iron 

intersection of Fort Pelly road and White Mud 
Eiver, about fifteen miles south of Port Pelly. Col- 
lected by Mr. Eobert BelL" 

Fracture uneven ; lustre, dull, earthy ; colour, light 
brownish-grey, blending off to a reddish-bi-own to- 
wards the outside, exteriorly dark reddish brown. 

JResult : Found to contain 34-0'7 per cent, metallic iron. 

This clay iron-stone very closely resembles those 
collected by Mr. Selwyn, at Edmonton, and referred 
to in Eeport of Progress, 18'73-'74, page 49 ; as like- 
wise those collected and examined by Mr. G. M. 
Dawson from the Souris and Great Valley, and 
described in his "Eeport on the Geology and Ee- 
sources of the Segion in the Vicinity of the Forty- 
ninth Parallel," page 181. 

No. 2. — Labelled, " Iron ore from a large deposit on the north- 
west side of the south branch of Moose Biver, at foot 
of Grand Eapid, below the Long Portage. Collected 
by Mr. Eobert Bell." 
A compact brown hematite. 

JResult : Was found to contain 52*42 per cent metallic iron. 

No. 3. — ^Labelled, " Specular iron ore, from a veiA ten miles up 
the east branch of the Montreal Eiver of the Ottawa 
Valley. Collected by Mr. Eobert Bell." 

This specimen contained a rather large amount of 
associated quartz. 

Semdt : It contained 39*41 per cent, metallic iron. 

No. 4. — This ore was labelled, " Specimens of rock taken from a 
vein of ore situated at the head of Howe's Sound^ 
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British Golmubia, distant about five miles from the 
water, and at an elevation of about four thousand 
feet." 

It consisted of bomite, with which was associated 

quartz, small quantities of chalcopyrite, mica, and a 

little molybdenite. 

Besult : A carefully prepared average sample gave, on analysis, 

44-6 (T per cent, of copper. • * 

Ttoore. No. 5. — Rock from Pollet Eiver, four miles south of Elgin 

Comer, Albert County, New Brunswick. Stated to 
contain tin. 

A coarse-grained diorite, cooUdning small quan- 
tities of disseminated pyrite and magnetite. 
Bestdt : It contained no tin. 

I have the honour to be. 

Sir, 

Your most obedient servant, 

CHRISTIAN HOFFMANN. 
Gbologioal Survey of Canada, 

Montreal, December 30th, 1876. 
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